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^include <iostream> 


inc main ( ) 

{ 

std::cout << "Hello, World!" << std::endl? 
return 0; 

} 

Hello, world !g ^ 0 M. 

ft_hM^ Hello, world! = — 'HJ P . 
nTU^IP^a^TfiS C++£ftA^fe^^ffiSb. t^nXy.^itl^lflKlsEA A http://www.accelerated 
cpp.com g 

iHtfh C+ + «1K 

1. ATimfHMMMA. AM&A±feA^iAt^«. 

o.i aw 
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0.2 #include 

^gsy^raastt— c ++ *?jf»«wrffliKi, 

mm. 


# include <iostream> 

£#iostream . 

iostreamtiimSi«ndud e ^44 3 . (<#>) C++®®** 

0.3 ±HU[main 

mi (function) 

main waft. W C++^?ftEfi ; WW, 

main i6ffc5igjsl-f* 

Hit. mim 

inc main ( ) 

3fe*^a<nj£jSC7-^«*> main, £iHft&&ft int W®». £&M, int MlriftM 

main 

fi. main £§10.4 main g% 

0.4 

«in^^Wmain®M ^ 0 £mainMi, 


int main < } 
{ 


nwm^ 

//aHwutit 
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Sffi3S^B0T«inWiaSfc®^jW?F^. £#ffi#JliJ&iJI7'£WgS3K. £M3i£&. VL 

0.5 ffiffl«)i®afirt(J£H 

st.d::cout << "Hello, World! " << std::endl; 

Hello, world^fe^^^, 

AT std:endl 64 {lb 

«fcitrWstd::^Bj7a-t-^M— s-'mb 
&M ffifflstd*&#0r^E&^£XW£». «■ iostream feX 

cout m endl. &#£#£|!*±iyft£3MflJ^ffl 64 std::cout m std::endh 
stffo stdixout ^®$SuifeM#TW c++$mffi*:&iT^a&4W^&64i 

£®n^M«T64-^*M C++&&+, SWiifr^EtM, S&W&ftl&ff 

*B-~+*URjRjS*. W std::cout £fc#tt*IIPW*T . MM std::cout 

* 94 m m m m ti m 94 ® u * . 

a<nffl{tstd::endl*^*S1ir«»a«^tfW^, #l&W¥1&Sl ec £n£ W«lrtl . STF* 

0.6 illHlif'Rl 

j£|nj (return) i§Af> $j£u 
return 0; 

£ return ^%Z\^ (A#J4^07 S. ft main 

jglD^Mint, ^ifemaiiiWiSIn|<tWa^*C++^3i6^:*. HI jfe. main Sift + 

64 return 

return 

Jn*a»^X«iiETaft’fej&|Hl-^«^aKl®. ^A®m*94#& return 
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£0* 


0.7 -S«*SA»3K* 

Tm. 

iiJtej^-^g*, E&raW^fS^AWilffc 
ffl — -Mia, w$n. 3+4 

std:cout« "Hello, world! "<<std:endl 

%& -£#ie Heiio, worid!^a^m«rm«Mi.^*^fffi : . 

Hello, worldl^iiS;^ 3 ' std::cout . "Hello, world!"fO std::endl 

Wto, ft4>®#£X7int*tt*-##SSW£»;. 

£#&. ^^X7std::ostrearn^^^7S7mKl^,4lKl^M 0 SSfflWgfft. std::cout 
std::ostreanio 

#987 &n& t *Ftei&1ttait£. iq*<<£H-^&i£A*ttl&7$')>ffi#c 

sainKM77, jg-7<<isjrm7^fm^"Heiio, world" , nm 
std::cout ; %— 'h-edt Iff? std::ednl, £ifef£$fejf| std::cout«"Hello,world!" . 

( std : : cout << " Hel lo , world !" ) « std::endl 

std::cout, M stdrxout 

WUSM std::ostream 0 Sffl#4 § 10.2 

at+. 

Silt, £“^<<W£»ftSfc«ftft-^:&&5S, IS* std::ostream W std::cout ; 

std::endl, std::endl $k~ (manipulator). ^$!l^lft^1itt,!!S;fe: £n 
as^ainienr!ii^ijiS7a7o 

w, aaasaa;s;tewjfce**matwisfti. std-ostream, 

^std::endimt. 
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Eit:. std::cout. ft£h Hello, world! 

«t*«® 4 nihssEFF 

KW£is-w#*fc^£^£wa.xM. c ++ mfim-n 

sworn 

Sifliffisnw® 

iS^MnlWig 

std::cout ^ cout %&%% std W£¥£fi] + j£.X#J. 

*M std::cout £ -+Wfcfc*. £«fflT::iI#ft. * 

(W®*R^W) J& std::cout Ms\ Std 

3 ^ “ft Std +&)£# cout”. 

mainwa»t^ (yta^aa&wa*#) 

XH^^MbSM^SU 

0.8 /MS 


Eft. £«&ftTftli££lltf. *#£»»»»*** 

“/]'£” *&«i£#flfcr® 7 lE;a:+tt*tf 

Sf&gft' C++Slf«^Wg*HtS. ifeatJ^itt. 

m, srtr 

fcrfrjS) ft^'S^s^MSti^ii-^Xo s^^sa^tBMiw^ 

Rnxtg^jis osiw -«$. 

^TOUtr 

#inciude m- ca#^h) 

//a# // 0 fflRrisiwte® 3 KBt 
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£0* 


pa int; $B std::cout. 

fc]*£jSE.M. 

SeWM-fr*. c\> Mitt. M&ti\l4sM;& 

4$M-£jSE.i . 

\n 

\t 

\b 0il?f 

v c § 1 . 2 ) 

£ § 10.2 *n § A.2.1.3 +ftfn£tf^ft*m&**[St--^K)ttifc. 

x ¥f£.X'£fa&1fc, S^^iSi^clude^^WiaS^^. Sift. 

ft«*fc£fljr«^J»nchicle ®$-. <iostream>if;« 7 Jf X A/ 

(main): mian $}&&, 

int |§M&5llo ^^^iia^ffimainalfe^jilfS^o main 0 ft 

SMfigfrJfcSll: iglHl^SO]l!!j*«5MSf5felft:. -$*$• return®^, 

return 6 {& main '£nJW$g'£fi&[Ei!i§'^l: $P|fmj£ 

#67®, «*H&9teMgtt'£j&Iil o . S6fl]a*fiES#^WE main S»*l!HfliJ*®- 

£ C-h-S#*. i£®#*3IA£ifcrft-t;ft*&ft£KJ. 

ftffl, *t std::cout«e &##*£*!! e AMtTOtjcmttttJift*. 
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* ostream M std::cout*ft**£A!jgSJIHt, 


e; 


0-0 Hello, worldl-fgffo 

0-1 

3 + 4 ; 

0-2 

This (") ic a quote , and this (\) is a backlash. 

0-3 ^|5|^C++^iRi^Me<J^M^lj^. 

0-4 Win -^n 1?. ilff W!^HeUo,woi!d!SJW^*ii^gJ^W«iai. 

0-5 iftM*. 

ttinclude <iostream> 

int mainO std::cout << “Hello, world! ” << std::cndl? 

o-6 ms a. 

ttinclude <iostream> 

int main () {{{{{{ std::cout << "Hello, world! ■* << std::endl; }}}}}} 

0-7 

# include <iostream> 
int main { ) 

{ 

JWUl'edfiiTA1fK«B*/ 

std::cout << "Does this work?" << std::endl? 
return 0; 

} 

0-8 S^O/g? 

ttinclude <iostream> 
int main ( ) 

{ 

•edr#7/lfxW«BI 

mitiL%T//W*£L/* 

std: : cout « "Does this work?" << std::endl? 
return 0; 

> 

0-9 tfiKftSffi ff4? 

0-10 mn Hello.worldtfgPf, . 






o ftMJiAiatffT-tll/J'Mg)?. mifrmT c + +Mftg 

s«^ : &#. mm * itfiew. 

£S-Si*. tEik&m 

*, ffi&^n&^TisiijAA^Asi c++m string m$i%\ 

1.1 mx 

-B.«ff]B|W«>tBS;^. »^®«±WT-^Se*aEA. WSfl. HeUo, world! 

Sff3lE»f*->M#£WAtt “hello”: 

frinclude <iostream> 

#include <string> 


int main<) 

{ 

scd: .* cout << "Please enter your first name; "? 

//*»£ 

std: : string name; // SJSC3E4 name 

std::cin >> name? // iE$£45i3?3ft name 

std::cout « ''Hello, " « name << " ! *' << std::endl; 
return 0; 

} 


Please enter your first neme 


ft JR*#* 


i 


0Mra, mmxr 

Valadimir 
Hello* Valadimir! 

ih|fcMW££7tf-4s.«l. *7i£A^A, 
5(imWMM^2.(BlWEaisaMM.S*.iEiiBRffI«Fft §3.2.2# Sio.e .1 

£i£- / HF!|7'4 ] * name. std:: string* JEbQ&infe § 0.5 ffl 

§0.7 std::*£J«J|, string W 

std::sting 

summit, 

stid : : couC <<" Please enter your first name: "; 

g <}— &£.: tr^SWMP^Mstd-endlKje^J^o BAftflSffffl std::endl, #rWgff£$il 

-S'£^tU7li^j5, it»sfc^Ml^i- 

CTMttA. 


std:: String name; 


name 


fc-'Mfe*. ££X7&fnM£*nanieK)&*, std::stringo Hfcfc+JgjS' lilSWE 

— name T5H#iS&^S^3§^iKgl7i5 

— fig#i£fTS!ji£7“} ”> ^inamel^S®, ifflSTfe&tfrt# 

p — #T£#3ssK}*t**i8. & om% 

jB*SiffIJfe;S£7-- > hfeA name fft string^* 
name flfc® string Brtt0<lffitS!f. 

string* »*]&££—!■ string M7jWf£lfta^*t'b':>£tT7 
string 
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mname$iZB. : 

std::cin » name; name 

a&®'&j4£ std::cin AI&AWfiliiEASiJStjt name std;:cout 

mmw, mmr»mnwm std-dn am^ia. »simAs«A 

mm— % name w*r** . 

fawns. cse, #ma, w.js 

£M3C?fi?Jnajiie$t^. Sift. 

#Vf? sld::cin»name #£s£ W&£;t,^mi&Ai*a-^Tia - 

name StSA. 

A$ftAJt&£, -JR*i«, (buffer) Wrt» 

W^A. A^K»gPM7Aa:6flN-fgj*JEA^5‘J 

jm, #«ffl7«)t l E**^ll!l?t. MP^WW&gflWM. 

l)tIBgl7, a#MiS. ftWisW 

sre. n-#&. w^^»AtiA«® 0 mm, ^E^jattEasftnm-^iiST 

SHiWE7. iHtttai, fc&irattSMISr. ll^£&Sft#®ISr&M 1 K. 

*i£MWS#teEtoJt^i!l corn A. SP^^rfcHSfc^iaAM^^it^lfcBM^^a 
STF*. i£AWfA£®J§r cow&M’E, EiftMStflS 

ttlfcfc, a-*RSffi*St^7-j^. £aS. a™m7A^$MS"Hello/. fc^fpg 

name M'S* aiPS'fijMilJg)! std::endl, M std::endl ftfHSEKjW 

aaX'EWff^ffi. Wfl!K mm®. MW 

Bns6®«#4ax^w!uasijMW!gff0f¥W«im. 

1.2 2i&£sil*I 

fiJifiTSut, M*#M££5&WEMi§* 
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Please enter your first name: Estragon 
******************** 

* * 

* Hello, Estragoni * 

* * 

******************** 

amgi#A&£. 

T M i*JM . 

tt include <iostream> 
ttinclude <string> 

int mainO 
{ 

std::cout << "Please enter your first name: "; 
std:: string name; 
std::cin >> name; 

const std:: string greeting = "Hello, 11 + name + "!'’; 

iMSrwmrafi 1 

const std:: string spaces (greeting . size () , 1 '1; 

const std:: string second - " * * spaces * " *"; 

const std::string fi rst (second. size () , ’*'); 

std::cout « std::endl; 
std::cout << first << std::endl; 
std::cout << second << std::endl; 

std::cout << "* " << greeting << " *" << std::endl; 
std::cout << second << std::endl; 
std::cout « first << std::endl? 
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* 1 * 


return 0; 

} 

aaus. *e 

£«■ ■-'H5* greeting »M, BTF*. 

* space EflM, greeting space 

second, second $is©TWr— 7 first 

StM, a^£ftte^7Ksecond$ft*W^^B-#£fcJ*^tt. *Jg, 

fTKltii. 

£-^®, £ greeting $ 

SS-'MSE&Jl. nrWSK-1'{t^'b» % lit- 

“=”, ssiswswimm. &« 

ft®*™# § 10.2 

ini, sif]njwagffit?t$ £3so***m:«®j. 

3+4 7» TOfflilteSis# 

W-g-JSt, 

ftJg&J-'MlE&ft, const iCWtt$*£.XW-aMh am 

ftpltifflff, W 1ft. »ffl const Mltf®. *§J7 

WiH'J- Stftt&g&ii- ^*^«l$l8til]felt« 

name 5**7. 

M greeting lififfllfti, MS, SMH 

name Silt&OTM name Iff. 

0|tt, std::cout«s«t ?D(std::cout«s)«t ^^•fff'Wo l^l^ife, 1&MW+ 

£i£-£-&7 ye"Hello,"*fl name ^1*®*. ft 

S#iiJ6<]^*^^"HeUo, "+name+ n ! n W{fto ft*q, iPftSai name Wftji Estragon W®. I®& 

"Hello, ’ , +name+’' !" fftHjIifclk Hell.EstragonU 

wa^±, iMlBftftftaiMnWrafci&T. ERMl^ greeting $M+#tt7&'MlF 
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std: : string spaces (greeting .sized » ' ’ ) ; 

* 

&mmx greeting spaces 

7 => tffi. iEinara greeting 

J47gffl7K7. WStfItt^!UitS^^a-^Hfeg*JiSCW^* i* 

7MJ& spaces, &-&ji£M, 3r7E»ifcS*¥S^ 

feX, mVM$.9m.®, 

&m&*. «»§7— *tr. *3fcgft-^isB? 

&&!)» 

^--t^ii^greeting.sizeO^-7^ffl«aai!tM^7. *£±, % % greeting KtftJMf 
size 

« greeting std::stiing, *f greeting.sizeO^^M^^^- 

7gUC. greeting 

char, «™^e§io.2 4 5 ^'SjS^#o 

Hit, $tj?£tzitwip-t\° ««-#, v, v. 

^TitMaflS spaces, a^lMUftrits 

777?$, IfDftfSflIH&ftKSaRWflLffi 

m° m$p, 

std:: string stars (10 , '*’>; 

3P7, tfare.sizeOMgJfcJt 10. ffi stars 10- 7 * 77?, |p*****«*«. 

Ellt, spaces greeting fttffiH] , 7Jt, 

ain^^«ww»watwwa)ii second w^it: $&77?$*ir*''i£&iij 

mm first W£«am*ifigsrBjfcrtRi t 

Mil, ♦^W'tKKsecondMWffi#. 

x*7©;?flWfcfcaR#, '£M&!jH731*CMStin : £§i.i 

tfitfii#) «mi77?$° 
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# 1* 


1.3 /JvS 

char 

wchar_t a«M, fflSfit# "SW. ft 

string ^M^J^7#<1i5k;£{t<string>4 5 . — ' 7 string 
£7^0 «& n £~^ffi8c, c 99211!* char, is M os M<k 


n string 2$M99*Sdg99Sft'&iS: 


std::tring s; 
std::string t=s; 


ffis^X^^M^std::strings 

SB t std::string 99M, s 

mi £i£M, s 

std::string z(n, c); std::string 693S4: z, S.JC z n c 99^ 

??$* ssKc£«-t?ft, 


os«s 


is»s 


s+t 


s.size() 


^99^*08,, 
jk is 

a^fps#. &j5. 

WDiiBfiWi+wmts. MsmawT 

std::string 2SS894I. 

Jt*. ss£#t* 99ft -HP^m 

* (Wltgi^MP*) T^ttMchar^SM, 




sCd: :sCring hello- " Hello " ; 

std: : string stars ( 100 , '*') 

std : : string name; //«*-+$*> 

//Bit, 

5 rtffiXKMIMMI, -£ftlX*£?E3£^ a 99MiHSff ttJMr 





IS 


*A: Wtf Std::cin»v 

AftJlfcjSiSi'JS^Mv eK istream W std::cin, Sf¥. ^T tsXj&^T 

«^W«|A*|^T. 



1-0 m 

1-1 utksxwm? m&mit&'i 

const std : : string hello « "Hello"; 

const std::string message -= hello * ", world" * "!"; 

1-2 &Tft£jscw»“3? 

const std::string exclam = " ! “ ; 

const std:;string message = “Hello" + ", world" + exclam; 

1-3 WTWgtfffSSW iPSfl’Sfcfl'HS. Mt&iJB? 

#include <iostream> 

^include <string> 

int main( ) 

{ 

{ const std: i string s = "a string"; 
std::cout << s << std::endl; > 

{ const std: : string s = "another string"; 

std::cout << s << std::endl; } 
return 0? 

} 

Rijn? 

ttinclude <iostream> 
ttinclude <string> 

int main ( ) 

{ 

{ const std:: string s = "a string"? 

std: : cout << s << std::endl? 

{ const std: : string s = "another string'? 
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* 1 * 


// std: t cout « s << std::endl; >> 
std:: cout « s << std::endl; };} 
return 0; 

} 


^include <i os tream> 

#inc]ude <string> 

int main (} 

{ 

{ stch:string s - "a string"; 

{ std: : string x =■ s + 11 , really’ 1 ; 
std:: cout << s « std::endl; } 

std: : cout « x << std::endl; // x is out of its scope here 

} 

return 0; 

} 

1-6 STEMS*? ($ 11 ®, Samuel 

Beckett), '£££-&#*tSHje? 

ttinclude <iostream> 

#include <string> 

int main ( ) 

< 

std : : cout « "What is your name? 

std:: string name; 

std::cin >> name; 

std : : cout « "Hello, " << name 

« std::endl « "And what is yours? 
std::cin >> name; 
std::cout << "Hello, " << name 

« nice to meet you tool" << std::endl; 

return 0; 


} 





ft § 1.2 4 *. 

f&ga-tsjfr. #7 «¥-t c++^$a^s;^wio^# 

2.1 fn]® 

Estragon, 

******************** 


* Hello, Estragon! * 

* * 

******************** 

'S ^ 7 first fP second, Tit 

tsTta. Hiit, 

sp^s^®insfr^i^Sf7o 

gs.wft, s^ifefliasje'esjt^^ 7 string 3UM^*7. aflisst. 

@*-B!i*rtii7*'HM$, SfcW&^ESfcT. 


I 


18 % 2 -$ 

2.2 gffttwtaiti 

^include <iostream> 

^include <string> 

int main() 

{ 

std::cout « "Please encer your first name: ” ; 

std:: string name? 
std::cin » name; 

const std::string greeting = "Hello, " + name + "!"; 

/ 

return 0; 

\ 

” 

name, greeting- 

ttJS. ^§2.5.4 "So 

2.3 

i«H£S£7-fr. «3RWi)fi«HajS5W*£#£— smitX/it, MB&ftUiTutf. 

2^j5#iD3, 

const int pad - 1; 

//JffWWittlWfi 1 * 

const int rows = pad *2+3? 
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^XTpadw/s, mm^vm 

^iHJrows 7, rows«^n»S»tB^« 0 

int SjJtStff]* pad m rows M&37i£##IS 0 

^§1.2 -mriM, pad aa rows 

»efc£. 

W3&S?, &m££i£s EitL. 0jfc, —7$*^ 

Ma^jra^iBSffiMfrSk m-fc, 

//iMMffilAflflW 

std::cout « stdiiendl; 


/ rows fx 
int r = 0; 

//**£, I ; j i fltf^ih. 

while <r J- rows) { 

//«r^-tr c»ain«s§ 2.4 

std::cout << std::endl; 

< +r ; 

} 

iE 4 nafmi- 2 ^MW#. »tf»£ 7 -^ 6 t:f, 

$ 5 vt frT. 

2.3.1 while igfij 

while @£jg£ 

While S^JW^lnT: 

while {condition) 
statement 

, statement ( ii-'S] ) while •> 

while (condition) 37(1* (false), *A7fc«7^47 

mt vmmm while 

&73I& While 

ffilMfclfc. M]5IWie While “.RSrWfliWFtows, 
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% 2 * 


j-HSLh, while 


while (condition) statement 



fllfciiitWJi. fc&'HS&'K fttf3#$fc*n£ statement h. statement 

ft* statement K£-fcOTi§*J. 

inM&SSJIft-®. 3P£ifcClte& 

it, 

while (condition), 

^&str !=rows«NMfcfl : W- > H*l : f. &TOJ 7 + 4 £ffl 7 TO 5 fci 53 l 

# '.=mm r 10 rows. (bool) 3$&W, 

WrtSU*SS. EMWTOf&8M)l#8J£« true (*) *0 false Ug), 

itST-gff^- iMf]£ while flPPfr&'lS.g— ■^®«J c f I ttffl7— f+&rtfl®§1#tt. &&® 

t>j£* 


++r : 

++*-'NttSIM9F. fcMftfflJiiSt* UiM. «»rl)on amwWfflinTW 

r * r-tl; 

*r - tom i M-mmmmf, 

ifcih. EWin^is.i^^wsj^iu#. fe-TO^R'era^Mm 

2 . 3.2 iSit while igfij 

f8}|, MMiffftifcN®r£til3ii££ While ©'fiJ'FS^flAftfcMfcfh nWM. M*S 

$i&Si$— while TO- MlTOffiAAEfi 

§2.3 4>w while rows W®. 

u&, win. &«£#*-«»**. &t 

rows, rows- 1 > rows+1 S'fn^IWAlM^ while 
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m 

am while ®-6j, 

it — while ^mmXi 

S-'MKASfci. ^ while i &flJ*#'B3i*l8— SJEI. while&^&SK. 
W$n. ^§2.3 +S<J while rlarowa WSr#*fi. ifcSfc* $r 

rows- 

% — (Loop invariant). while ®'6]K-" / M^6- 

while ^pssaw'Sw^WBtm, &fl]»tB»?wii^tt*jJc. 

ifsaftasa^Wie^sih^XiC^s^w^itw^ft. a 

ai«sijw^-i8twfflw while while 

®^H#sai¥. 

ifcam*M§2.3 *W while while 

3JSft*jit. SflEgiltiTrlf. 

Sfl^li*: while »^S»* J b'W&#W 

t while w&#2Jr. &mmm^*, a 

sfcsyaimmmaafrSHfcfc**. kb 

#1 r && 0 ^TOitW3t2jJC° 

w.~A-m\\^mmiki while $P*x$a 

W'k&y- -Awhile Bia&ttW. *&fc£2&JC. 
lip XmMM T While ig-fijff %Z n MR&Sm While 

who* 

%M’ MJ.& while SWI. While 

itainM-Tafljwefftf&i 

//*££« SI01tr*nt, ainatSBlbTrlT 

int r = 0; 

//jCriS* 0, ik*£g;*}X 

while (r 1 = rows) { 

// &ss, amBi«je*£5S.&Jt 
//Bth-lf. 

std::cout << scdtrendl; 
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* 2 * 


//*} r in i. «*££#&** 

++r; 

} 

ffifliw while ®J0«ih, 3MT]B&*rtU7r?T. 

ill, 

^T^H-^5^. While ® 

m&~ftZB, S»rWIS!]Bg|f«mi7. T'£7 £rJg 

mr iM#tH7«*fflttir#2J5. is^w-a, 

a^jii^B^-^73SM > hs^. £ while i z^zizb, jW]B&*aj 

7 rff° jifc*h ^inBMJES!]7r=rows. ^itfcl7S7 &m^««BJ7, rowsKMfflBg 

(SMnB&fctH7 rfi 1 ), WftragttfflifrttfcfitfE, £ 
#W±0tM»fP^WWffl6tJ{i csn r==rows)o 

2.4 «ra-fi 

msff]B@fe«tt7®#*«iiHi#®R0we. 

W--ff7. aOT!^5fS&*75S2.3 = 

W 2 &BB greeting fifHfc&ffliP. *^W± 2 

const std: tstring: : size_type cols = greeting . size ( ) + pad*2 + 2 ; 

cou a-*** (const), &#$;« 
ffiUT, &&XT cols ZB, SgXtttglllSI, St<nffiffl7- 

cols. •& y M§MSS;l std::string::size_typeo Ifc-fttfrliE, 
PS^^std-stringHiJit^^^ string std 9^3. P)#ife. M~A'vM 

string »£&size_type 0 Jg#^£|SlftifeiS*0-#. XZX 7 Bill g 
BW-fttf!#. std::8tringffisize_type«*-^iSSW^S««!. 
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std;:string;:size_type 

^inA^rLUIcftl cols std::string::size_type. JiEytjItfnSflft'ISt cols 5LllW£rt 

greeting w^ms — ads int, ms.. 

am, cois A-&®, Mains 

^sftjeffMflrfiewwrx-fe®. m* mnmmmm, $A:tWA£AS0$iA--Asa 

intern wftjgTOwwffl'EW'feK. 

int^S*tSrows*$;i,£@Atfj, SAIfftlXlXIRttT pad Wtt. ffi&'NfijifcfMW 
SffliiirtW. C++^g£SfWAW lnt 32767, 

Ail, SteM- 

ftlSA, 

A^A^§Ssil::fe$E.> Hitt- std::string::sizejype ASi^^M 

— M&S8-U A, 

a«£«s»SM&A 

while 

std :: string :: size^type c = 0; 

//^*S: siiir*±a ssiMftaflJBfeKrttiTc^^ 

while (c ! = cols) { 

//*Hfc-A cj$£A) 

//McMI, «ltA$5$«K£tt 

} 

&& While ®^l^f«W»^J«S2.3 * WW&4Rfflfl*. Ail. SfSWAW'AARl^W: 

“ttffl-A iJK^A) ^fT\ ffijAJi#ft§2.3 Sill 

fcj&ST. afn^mWRAil^Sa^SS-A^mA^A^WAIfe^»^Acoi So 

2.4.1 

btf*. &aam&*$jiuTW--£. ipa 

Min. inmr <$S*. IPA^A«WHSnitt, am&WSftHJilfttt-fi 1 . &»■* 

R#ife. SdSr^Arows-l, jW&fMnftlittBi£1&lil7 rows-1 

tr, sut, «fi#i»iaiiww5 TO, McMK 

i£, as4s.am^®«iffiJ6-?ii^^; jnsc^scob - 1, i»4iaff]S«rtiiWiiu**^-yow 
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* 2 * 


//***» sis«r*±. 

while (c I-? cols) { 

if (r -= 0 i ! r == rows - 1 n c == 0 jj c *= cols -1) { 
std: :cout << " * " ; 

++c ; 

> else { 

> 

} 

2.4.1. 1 ifi§«] 

while (§2.3.1) if Sllffl 

if Ji^siTS^tu mm . if 

if (condition) 
statement 

SK# 

if (condition) 
statementl 

else 

statement2 

J=j while ig-6)-#, ifiS5lW&# (condition) I' 

JCffi. iP*&tt**<true), * if . 

M&#*lii(false), else 

While 

ft® if i&*o. 

am 

2. 4.1. 2 iisgjtsm 

r- -0 l I r==row-l l i c==0 i ic»=cols-l 

Mr^Oi^H^rows-l, c 0 cols-1 , «« 

= ° Siffc. r=0 ->N1i^(booI)^^ r 0c SWiflfK 
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r==rows-l 



ffrT 


r== ( rows-1 ) 


(r* ^rows ) -1 

JC rows i® 1 , $n£3Mn#SjE-'h ; f£i& 

5tlT. mn> M3£™«a&^(r==rows)-i, m-&, KBMJe^JS® mows S tiiSO 

HM7° ^Sii^^tb^rfDrows, 1, 

T-om-1 MM. ©M^AW^Wl^T rWtowsSWffl^. 

'SMJ&gWnT: 

condicionl I lcondition2 

— #> condition! W condition2 

sc. 

ms., $*£$em c ++ - -.Ttmwn-w, mnnm 

%sM' short-circuit evaluation), 

ms., IE*niMn&ft§5.6 +MMIP#, 

B3jll££gr£M. miltfi^lU ==W-Z(S]Mtt$fe^- 0r(U 

r 0 M r == rows - 1 II c = 0 II c == cols - 1 
( ( r = = 0 II r == (rows - 1 ) ) I I c • 0 ) I I c == (cols - 1) 


(r == 0 II r == (rows - 1)) II c = 0 
r == 0 Ik r *- ( rows •• 1 > 





r r.t 0 

fcllir^O, 


r 


-0 I J r 


( rows - 1 ) 
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# 2 * 


(r 0 M r == (rows - 1) ) I I c == 0 

( (r =~ 0 li r == (rows -1)} I I c == 0) ffc== (cols -1 ) 

Mrg— umfe, l5^T-^ttX^ltStriffrows-l t\\ 

*gjT$c#}e c-^oma, ap^'B^ttgccfpcois-i 

-B.iUs^WKtBT'Sgate^S. a»«M»ftE£3±f?it, Htft, 

iMTlifcS&tm. m-n 

mMfs-n. sift. 

»i&imfUE£*JtH~ / h£^. ^sw, 

2 . 4.2 

%m, itftdseis^5iy-js^s2.4.i 

/ /m&~fy.±.mm%-^& 

//*ScM. 

HihS'So 

ajfc3MnB*i*r, 

pad mmmrzfe&im-ft; FfDiu^s^wyjiiyKKffijf^M^ 
MM^MW^SS^padttSe^. Mr^pad+l, M 

iH&c^pad+l, Sfc£^®miEfi«W?IJ-t. 

M, *7£JIKWttMl±iW£**raMWm-^ft» r fp c I 

^tp^pad+u MSinsfljiTjEfiiwea. ^hj, 

SamttWflRT. aM^mMIPrc Stitt: 

if (r -= pad +!&&€== pad +1) { 
stdtjcout << greeting; 
c += greeting . s;ize () ; 

} else { 

std : : cout << " " ; 

hc; 

} 
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in£WttW“'Htff=m 3P4&&6^ 

ia»i^. ««tb7Ntem. 

in»TOMc®ti, 

^aswcw«afi i £SrMSjisc+. mm 

c+=greeting.size() 

InTli c=c+greeting.size()^^^6^o 

*j§miskj£. jitBi. mm® 

2.5 $gftft)tl£ 8 # 

afgfr^Jh, smB&wiK7«tf'®ff. s^ffiaiiifittf 

mm° Sitfc. to. £&#©«. 

^tanwgif. 

m®, w^ig. *§]*«**«£+**» ad:: 7 . mn 

while SfU. ft/s, I^TO^TOmTOOTTOlM 

cJui, 

2.5.1 BgSgg&rastcl:: 

Iffiffi- (l£#ft^) std::MSI,KffiU WAS 

itM£ffl std::£— 7W^«- TO. « 

s^it. 

m. Win, 

using std::couC; 

SMffiStWIiAitt. aff]fflffl*#cout*^nJ&ftstd::cout. WJ.®WTO£XgSWcout. 

fMDftnmffl cout*tttf std::cout 7 . 

71'lf .h, using )»«. tim& using T^+WSfWfrMrKJ# 

Win. inm-^using^wmst^iSi^. i»4.'S£jStW£#WM8 

#M££WJfcfr?Fi&. Stt&KJftJltfciS-S&ftfc* 
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$2 * 


f&, sitiftffl using 
2.5.2 ^ for i§f3$8*gg& 
itafl]iii«i-TStm§2.3 

is. 

int r = 0; 


while (r 1 = rows) { 

//TffiWttH*£St£rWfl[ 

+ + r; 

} 

while while s^ttr. 

7— tmM. while WffiWa^Tii'HESKrtt, 

@jit, mu c ++ ^*®in»r 

-ftismm*.: 


for { int r = 0; r != rows; ++r) { 

/ /TiSWttS*#** r ittft 

> 

rows-l. Sl'fl'lnjy.JE 0 rows #f^^E|S]EK}i6l^'ft (off-the-end 

value) t ®M). 3&tt*Y-«rW 

Jg-ttmai®#, $m, EH[M)fc$T 1, 2®3, ©#&#-&-£ 4. 

isj#ltfe, mm, r4[0,tow S )^M. 

for 

f or < i ni t- statement condition; expression) 
statement 

ioTm*0$<> (statement) SMrSiBI. ffiEfl^E for 

for IRSf#. ffiftifetw*, (init-statement) Si 

m- (condition) 

for ig-Sj-tftiMf for + to%M64fciS*g . M&-7SM£K£ for i§6]?F&ft4T W B*£ 

W*h 1n&-' ilifor^ 

mat, fi^fbrs^^W'Kw^RrBiwfiia^Mgi. 

£«-fcto«*Fii8 (££*&-&) + , #&*&?*£&&, 




Mfc 
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$ZI&7 (expression). $ 

MtlS&M&ft. *T*CT&*Mr for ®fO& 



{ 

ini t- statement 
while (condition) ( 
statement 
expression? 

} 

) 

£±m^+, while a^r®, 

init-statement W statement Tfff-M.^ 

2.5.3 SM! 


2JS, M-S-. £»rttJT-^£te£M, 

a!-^MJSPit. £££l‘MWfl , 1t& t t , « Stfl]H£XtciniW£!sA©!^ 
$^W*3f14T. Hitt- 'ej tUKM^JP 


if {we are about to write the greeting ) { 

cout << greeting; 
c += greeting. size 0 7 
> else { 

if {we are in the border ) 


cout « 


else 


cout << 


+ + c ; 
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$ 2 * 


2.5.4 ^neg«*&55 

tinclude <iostream> 

^include <string> 

using std::cin; using std::endl; 

using std:icout; using std::string; 

int main ( } 

{ 

cout << "Please enter your first name: "? 

string name; 
cin >> name; 

//m 

const string greeting = "Hello, " + name + " 1 " ; 

const int pad = 1; 

const int rows = pad *2+3? 

const string: : size^type cols = greeting . size { ) + pad *2+2; 

cout << endl ; 

//SffiiJ rows ft 

//**5fcs HStftfub «ff] 516*1 UTrfi 

for (int r = 0; r !>= rows? ++r) { 
string :: size_ type c - 0? 

//***« Hiitr^iK, c 

while (c ! »• cols) { 

if {r == pad + 1 && c **= pad + 1) { 
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cout « greeting; 
c *■= greeti ng . si ze ( ) : 

) else { 

if (r == 0 ll r== rows -1 \ ! 
c - = 0 l l c = cols - 1 ) 
cout << " * " ; 

else 

cout << " " ; 

++c; 

} 

} 

cout << endl ; 

} 

return 0; 

} 

2.6 am 

WJtAU Jf^i+StWo M$a- i- Sill 

mu 

for (string :: size_type r = 0? r U rows; ++r) { 

/ — tT 

> 

for (string: : size_type r = 1; r <= rows; +*r) { 

//ttdi -It 

} 

tttSE. 3P&. 

#|$p, R(£ffl&feJ[l,row]3fc$8j£jS— jkfoc&tQ— &• i£fflERro^w)5MSas3& & for ®-&) 

ffi-^^[m,n)6tlEraI'&-^ ; tn - m^7D*» n-m+1 
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* 2 * 


I'ftm* rows-OsXrows), 

mu. K|'0)[1, rowsl^^TCK^itiPW^a^M^ 

[n, n -i] „ inn-^EHM 
jySmf^it, &ff]B&*rrti7 r*r. MWiff 

&i+iStKli£, SP3t#^M? 

*Ufc, nffS^WAitt. *£££ “afttIWsmtHJg r 'if", 

£ while r^7rows+l, 

mariKUMtii rows 'if, mtt. r if, s^wis, 

“?yefr*±. mizf&m&T m tr”. m. 

jiWiS. itr^o^^? 

aw— 0 7F$&iHft, $%&. 

ai^jsy#ja^wffij^^»sw. m. v&b 

W«OT;g/54fc&M7JK. Min. inH&fHI r!=rows, Wa, £ftJf&j|?irt. adnm&jt 

r==rows, mtt&ttwr. rff, anajiRf 

»iBTrows^T. a-M. r<=rows, 

SHUT rows fi 1 . fa &, &»#afnWnTlt&B^m . 

7 rows; XsK#. rows, r<rows. 

JPSafnSM. 1 7F$&tHBcM. JP&BTWffl r<=rows rows {SA, 4H 

m«Mih rows X»MBB?^WtS, &nSfc&«®|-7- 

KM&w&fK wiPi^wM-i. 

wf*#. 


2.7 /J'S 

m&&-. o+^c^*#T-*»s^wiEif«F. 

C ++m¥, fc&fflSlfc&ftttSfcstWltffS. fftSHAm 
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• $nfcW&U*J*K!T5. 

^RIWS#^W^Rtttt3feSl. ffi 


x.y 

x[y] 

X++ 
X- - 


++X 
- -X 

! x 


x*y 

x/y 

x%y 


x + y 

*-y 


x»y 


x«y 


x relop y 


x==y 

x!=y 


x&&y 


xHy 


x = y 
x op= X 


X ?yl : y2 


£*f*x+*3l*iytt7C* 
#xiP 1, igS x ftRSfifi 

ffix«i. sill x 


jfjxjip i, igigffiiiDigMffl 

ffix«l, igEWaftfl 

J2*|#, *0*xM{S*jtrue C JX), 3RA!xM{tsfo6 false (®) 


xJIfilyMS 

x®a y «s, 

xitlyWM, •*? X - «x - y )*y)^gf __ 


xlyP 
X »£ y warn 


ttTffiftxSfny. xfi^yffi! yi&SHMfcft#. jn*x istrcamJSfittXJil. $ 

«#*$£! y 

X^aaSxfly, x£^y{i ; y &**#**:. ft*xA-'t'osirearo#S3!ft**SU * 

&jc yWi'Jxt 


(<,>,<=»>=) M 

SJJCAa? 1 ®^^ „ ___^_ 


X ft y 

X ft y *^*1^ 


7*£-'M»ifr{6*}B* X ft y HW& x y 


icysme^x, iitsiPMas^x 

X'nR'ttsyif; 9-(frf x=xopy. &&.1L. op fe~ y M£AiglE7?aK^’fe1 t: ? 


Sx*»JE, llj*£vl, gM^g-yi. mt-gylflyatft-H- 


-jRfcifc. a***?***** 

sfef^ftw^io £§4.1.5*, 

j*f^*^mie«5ifs«»ife^ssw^ — jnmwwifeWTS.s^J&^^^tw 

M##*SA.2.4.4 +xtKmff& 
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false (IS); (*). 

Mo £H i2#*#£*?!j, 


bool ^JtlfiHWjllS: truest false 

unsigned 

short 

long mmn^> 32 

size_t (£££<esiddef>+), 

string::size_type )frif TO«#ffl*f3=f?$W-l$=£ 

W®. (i,3)&®7 l W 2, m.m? 3. 
&fh ^4 -tSfi^&Jt. ^?tt«SSfi!(true; 

false. 


using namespace-name::name; 

JS name fHX%] namcspace-name::name iKl If ft £i <• 
type-name name; 

/g-X.7^10^ type-name name, 

type-name name=value; 

type-name &^:K name value name Mntt» 

type-name name(args); 

type_name £fr3Elt name %rWt.M args 324^^1 i& name &tl{iL. 

expression; 

#3, ?T expression (^i£^) ° 

{ statement(s)} 

(statement). 

while (condition) statement 

(condition) *{g(false), SMI. IfcfT statement $}S$3H6E 

-t- while ig-nj . 

for(init-statement condition; expression) statement 

-£j{ init-statement while (condition) {statement expression;} l^rf/N 

if (condition) statement 
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(condition) Jt> MiMf statements 
if (condition) statement 1; else statement! 

(condition) statementl •, -SrPJiMf statement! „ if — -t" else 

return val; 


2-o 

2.1 fctKK«»«WISJKWr«lfci§. 

2-5 m^-^mff> it'&tttti-js^jw"*”^. MH^r 

2-6 

int i - 0; 
while (i < 10) { 
i + = 1 ; 

st.d::cout << i <<st.d: : endl ; 

) 


2-7 mn H^Stf3MK&*&tiiAU0~-5 WSfC. 

2-8 ^^-4-W*it#Efi][l, lOl^tfUfWittKiR. 

2-10 £TfflMSfl 5 +. 

inc main ( ) 

{ 

inc k = 0; 

while <k != n) { //*$£> SHfiraut. Sfl]ci^$UtB7 

u sing s td : : c o*a t ; 
cout « " * " ; 

} 

std::couC << std::endl; std; : 

} 





mm, 

— &&mm&n.#mm~' mi^te 

m'A&vtmmz.T, «Mg/f a&£&t¥tt7. » 
t, (¥##> munm^A 

ss«3N?#f& 

3.1 it nm±$Lm 

^w-rnse. ^anas*. 

m^s&m (£ 2o%> (£ 40% > a 


# include <iomanip> 

^include <ios> 

# include <iostream> 

^include <string> 

using std: : setprecision; 
using std: : string; 
using std: : streamsize? 


using std : : dis- 
using std::cout; 
using std::endl? 
using std: : precision; 


int main ( ) 
{ 
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/ /**#A#i*A*3iW«£ 

cout << "Please enter your first name: "; 
string name? 
cin >> name; 

cout << "Hello, " « name << "i" « endl; 

cout « "Please enter your midterm and final exam grades; 
double midterm, final; 
cin >> midterm » final; 

cout << "Enter all your homework grades, " 

"followed by end-of-file: " ; 

int count = 0; 
double sum = 0; 

double x; 

count 

/ /MR sum count 

while (cin >> x) { 

+ + count ? 
sum -f = x? 

} 

//ffttfcSJR 

streamsize prec -* cout .precision () ; 

cout << "Your final grade is " « setprecision (3 ) 

<< 0.2 * midterm + 0.4 * final + 0.4 * sum / count 
<< setprecision (prec) « endl; 

return 0; 

} 

using i mx 

AMMltliiaWJaj±M<iomanip>Sl<ios>. ^£#<ios>5tX 7-7-2IS! streamsize, $&A/ 

3tS;fl : <iomanip>PJSX7®^!ll& setprecision, S7E 
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$ 3 * 


C++ftl3i^SlW»W 

7 <iostream>W^'^?E<iomanip> c | 3 0 

m F*. TSiiS^A^M 

tr^aA. BP control IS, KSTzi C^T"& Microsoft Windows ^ 

H^dfi (^"^SiUnixaKLinux^lfcTjstT^JitWt/Dp 

£&&&«#« ®/7®ffl7count«^iilA^fi!cme ; ]^. Iftltft'fffi— I^J 

7 counts sum 

grn»&. sm&#w!i&Bm&&frii¥?s a 

cout << ''Please enter your midterm and final exam grades: "; 

double midterm, final; 
cin >> mj deerm >> final; 


AiSWI??-&©^gftJS& ; J: •&tfta}7-'H?S. a'HIItVF7f§ 

T- ^T3fcWi£^£X7^fS:ft double midterm ffl final. double Hffl 

4 •emlflfc float. 

OT_t#£, float double 

fllffJS;#. 

£i±£, SP 

float 6 

double 10 MJB&TOfc. 

gE*F&IP#$H&l£i> 15 feKlW^Ef.. £H'ft& : Jit#tfl4 5 > double iift#tfc float MSI, El ft 
EK float SM. WTO double float 

&$LT&m midterm *fl final ZJs, $tintt&&fem&m'mM; t t*. SIMisUff-# 

(§ 0 . 7 ), HA. ® 

#rU, 


cin >> midterm >> final? 


cin » midterm; 
cin >> final; 

midterm 4>. 
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final o 


cout << “Enter all your homework grades, " 
"followed by end-of-file: 


cout << "Enter all your homework grades, followed by end-of-file: "? 

int cout = 0; 
double sum = 0; 

ffiffifeftfl'US. ^n^sumWcountje^^!(6®«0 o »ffiO 0«J#&M£ int, &«»* 
m, ATMmsumilxWft, double in£®HJ&ffc 

sum wre. o.o o, ®i4M, &-t 

s§i.i tmu, 

^rtfffi^MWsws'iwjawa^wie'S-Mffc®^. 

*KE^3S®3E*:^K®^Wrt#^7C, MS'iWfflSE^*ii0^7C+WH#l 

ffua/sw. w&i^»wwxjjifc£S0«jitftfis&^ 

fl«ji#(g. fc#WiS, fc£0*J. 

sum SK count . 

Wfll: MJ¥% count Mfltftt'&ta 1, mi*& sum 
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£3* 


mmw< 

&gjf w while 
//*&Ai 

//ajiittfuh aflieftauT count 

//MS. sum 317^ count 't'J&iSftlSW 
while (cin » x) { 

4 .count; 
sum += x; 

} 

SMTC&it. » xi&ijj, IP4 While MUlffT*. &S3.1.1 

ttWfcliB, to**55W-'NfrAi#* CteSt*cin»x> «S)W-g, 

* while SW^3S*^a©4* 

2 M&Wt 7. fflJgll 2 ++count 5tf count in 1, W sum+=x J/HJJE x fiuM sum 

MB, lfeff]#ll¥»S^S/wms«rtfiW. 

st.reamRize prec = cout .precision () ; 

cout << "Your final grade is " « setprecision ( 3 ) 

<< 0.7 * midterm + 0.4 * final + 0.4 * sum / count 
<< setprecision (prec ) << endl? 

setprecision. ft- endl 

setprecision &# 

■einiw^iaiTefiJT. m^r setpredsionO)^, 

mtmimT, sutiw^ass (+m> 

setprecision, cout 

asm, awsEfetsfit. » 

B if MS. Kf]Wfl7 cout 4^—^* precision 

3£f|'j£@ setprecision 3, 3Mf$$irBj7-&$£!8> ^/BScinSffilf/SS^TiSSlSM. 

precision afl'l£ffl7A > Mf*j5JM9 : . *£*BS*. 

mmv.m precision^^a«s*«s. 


//£«*#*> 3, £@*5fc»»* 

streamsize prec = cout .precision (3 ) ; 
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cout << "Your final grade is " 

« 0.2 * midterm +0.4 * final + 0.4 * sum / count << endl; 

cout . precision (prec) ; 

setprecision mm. BA&TOiS, 

3P-®#^W*'Jvffc. 

3.1.1 mm a 

while mw*#. 

istream while 

while (cin » x) { /* _*/ } 

while 

M3§3DE#MfcA>. iPA While x tfJft. 

^wxf^®axifSfi3iei(iRrt6^*tfc«Ej«ai»w. sfliRTfet^iniz-T. »mww% 

Slit- llt^ dn>>x WISW^iMf dn»x«^i||^cm W«. 9m, 

if (cin » x) < /* -. */ > 


cin»x; 

if (cin) { /* - */ ) 

im*MffiMcm»x3fc^A4r#. ISftffiafcTOteJMftlftifcfh 

ffi-'HtfcSJ x * . «, 4 While Cin 

S^J cin ft£SI&£utieam, US istream JMSltSW— SMh MU. %TMM if (cin) sR while 
(cin) WSEJt. mm&MftMM istream MfeX* H&1S.W, Blit, 

Misiy§i2.5^'Eaif#aBW^^. *fct, 

mvtEM 2 booinMKKt. 

M booilUMM. tout-. 

false. gfc^ iftream aUT-Wt! 
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£3* 


stATWAttfijat. 

• m]»sn&&®itiTmKxmgim. 

• affj«suwi!iA'ft-^rs6^mawffli*nw$*M^is^-sc. m$d. w ant^ium 

• ^^Bltg^^iA^at1ti!lilJ-^5I#|ol®o 

ife^h. -aSHn^ffidcMAkatiiSiJSfclB, 

M^StMMKTifc- £§4.1.3 

3 . 1.2 &$$*&: 

(§2.3.2) a* while M&fkMrBHfcffl. & 

CtbSIEJilttWTffiinaSiSSUcoiiiit^aWSlI— W4J 1 ) Eft- SWSitiriffi 

ffcMit. EftlfcCJnTKiftlit. MB*£ iljiftT count -f*/£ 

m» tm cin»x - m^rnmn^mti' coum+i A/m ks^w count jqi, m 

sum count ATOW&WWlP-^ft)- E3»£ftTO count faj 1 W/5, sum B^^A 
count-1 AMA:llcountA/$^[ft&fn7° ^islftJ!:, sum+=x 

&#fftis. smjski while 

£ while ®*Q£S$(Ul5, 

«IT. 

3.2 ffl *««*¥«« 

*£it£2S±tei£'Aj£&£*it. xtATOItltti+JrW- &ttJfc®#5£5iiS-£M. M. 

s^nx^fw 

£«:£&&* (TOM) 
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-7- eSc#, 

a»&tt#au1o4-&&£tT». 

tiii^fflf, h&^M67gji7 % t % 

sows*. 

3.2.1 

casmo., w.m&i&%f&&^T\-Wxtm, mm^- 

^?i^ii#l7— vector (fri) W^tffl, 

Wii®f«iJS. vector ®#7-^?y^w#^? | iM^M. 

JpKjM. 

//Rfcttgff (*«) 

int count = 0; 
double sum = 0; 
double x; 


/ /-A'^L&i 

//»lHltr*±. «ff]E«*H7 count +*&&&&&> 

/ /Iff J. sum 5?+:^ count 
while (cin >> x) { 

++ count; 
sum +« x; 

> 


//*£«* (#*)» 
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*3* 


double x; 

vector<double> homework; 

//**£■ »ltlr*±r homework 
while (cin » x) 

homework. push_back (x) ; 

Ail. ^n^T-^mffiAlsl 

fiWsC 

it ® If] 5fe M. homework $p . ^ $ %. homework W H ® 111 "tt W ^ 
vector<double>„ 

M, MAR^lRjinmWAIWIIiamm^ Stefan*. KSItfl]®XT-A|S]*. ®<n» 

M homework homework *-A 

ft®, ffi_H.il A ft double HMW{to 

£3Ul#A. am 

Ail. affix*IMn*tt*®SW*SiUm ftfllALUffi—Al^i 

»JiAfS]*^f«#ww®^swxj3iL^PSjF3f6. aff]*3feie-trtJ»jfeTxtew^a. mta, 

vector<double>HMW^l'®SlS]®. double vector<string>^MW 

fnl£5fc-#> SmtflSHgftS 

x a— ssimmsfli'frs^feife^asJT^dciuwe^aweA. mis while mfa+fflsj 


homework. push_back(x) ? 

^§1.2 4 ] Wgreeting. S ize()-#. &m M iHishJbadc 

vector ^sw-an^. Msafn^iSAa»*»thoinewofkJtf®afi i aH^. aa«M7 
ilA®&#ftix 1 #illli&'£. push_backffiSfe^T#WftW— AfrWSf??!lfc)®to^M. 
irTum-Att. SAfa&*®ffJteiate'eWi®AIHR. Hit. pu»bjback£ffi£l»#*ffiffifa 

0* P ush„backa»ff«:w#^»#t*a4f]»«:w, 

fa*£wnt«. HMisa. while ^jAis*w. 

homework +7 

gT*. 

3.2.2 f*£& tH 
£§3.l 
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streamsize prec = couC . precision () ; 

cout << "Your final grade is " « setprecision ( 3 ) 

« 0.2 * midterm +0.4 * final •< 0 . 4 * sum / count 
«setprecision (prec } << endl; 

final fD midterm sum W count 

$P«£§3.2.1 

Sfl3S5feffl*-T. homework 

typedef vector<rioubl e> : :size_type vec_sz; 
vec_sz size - homework. size 0 ; 

vector vector<double>::size_type size 

String size_type ' t unsigned 

sizeOJj!iJjEls!T-^size_type^M^®- 

% $? ^ Ini M ' + W 7C St 'MR . 

Hite- $£*!& 

s isae^teswma. size_type 

size wmaWtsHK. M3«££#ttM. 

typedefo &£MJW£jSCfi-£W*i3 typedef, IP 

H*M3W£jit&*S7typedef, 0rW'£#ME£ft vec.sz fcXf&7 vector<double>::size_type tfj 

TOJE vec_sz size.type MMlitf&T 

$H*M3fclit7 $nfa£& homework.size()W , SPfSff3l*ir^}Gii y Hi[#Wf 

tiw-maw. %% size waas^ai 1 . 

WWttffl size itlf-'tlRlMifc'hMte- 

MJiwffl size am. ssioi^ats, size “.” W£a. «i»m£ 

ifeSt*%. fc£jiC*J3W3&B:W size size SAbT- 

*RWffrB*fcw. mwmw wmj*&'> &®mua 

!*t size tf£M30T . 
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$3* 


if (size == 0) { 

cout << endl << ''you must enter your grades. " 

"Please try again." << endl; 

return 1; 

} 

fflfct&g size o, in* size *o. B&, 

*jte, ®raa i 

&mm, mmm%. m main asw&ie] o, 

taI«]SauETM]WWiffi. 3P&, J|— 

*ite, MMfflr— 

sort (homework .begin () , homework . end ( ) ) ; 


sortam®jjc^^^;#<aigorith m >4 3 . / tic#s4 3 6<]«igsff#i7^^ii^ff?ij. mnz 

sort vector 

begin fB end. £§5.2.2 begin |0 end a£U££M£Kl7H£> TO3KEMSWM 

£nit homework. begmOtt 7 7 %% homework £fi[°]MKll|— t"7C^; |s]S> homework-endO^O 
if falRIJlS: homework y h7G^2.ipM'fiB. 

sorta»[J5#±fe^^7'SWft«- l ^{XiX^iSSiTJS^+WTcafltWffijttJlIiff, ffiTO 

-UfW£$7tt homework amS&iHfcM-^sRM^IBlTG** 


vec_sz mid = size/2; 
double median; 

median = si 2 e % 2 == 0 ? (homework [mid] + homework (mid-1 ] } / 2 

: homework [mid] ; 

*wm«)?f^nycsizei^U2. 

^tolP'N 

0iJ4 3 M*»ia4 , raitaRWM7'7L 

mnm^m median ®gi£JF£%ft-7&# 

ilim. 
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as*, gffeg«iSTiisit7ni. 

if-then-else ;&&5£Wffi^ 0 Ifft, 'ETUtSitlt#? J 

true®, 3|l*Sg£St&!lH84JB®fci4 “?” ft 

w. m&, *n*sjmaEW7c* 

^homework[mid] a ^&&ftllMI?^», ? : SfcTfifftttftiiiWftft. WS'K+g 

5ft homework[mid)ft homework[mid - l]M3lffl^ft'fnM?FT $j Ip] [njftjC^W 

«, homework[mid] * 

homework mid £Kj7EiR° P|i$c^f&§2.6 c f 3 #rfl‘5lJ£tfJ f¥> homework fplJtB 't'TC 

homework[0] . JR/g— - / h7i;^P!l]ll homework[size - l]o 

@]H;, homework[mid]*-^ double #§Sfcl*f3&. doubl 

homework + W7cff, MjftRrWaif+dLfeirSig^frWT. 
Size *fl»[. mid size/2, JP*. 

J.KW mid ^7D*o 


mid Si2e-1 



homework — =£§530 £fW mid^7C^» 5^ 

i£4 3 fa]©SMSPM-t7t;^W#?l^ mid - 1 ft mid, Wtelfo^W^TcfSl&TOfiU 

jn*7c«w^»tji«fSi[. iw^»^i»^ws*i^#sy»ii^^a*C8ize-iv2' a 

homework mid 


mid 



roid+1 size-1 
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$3* 


i&Wrnlfl'jffi*. 

]»4.^»fs«cWR^a*Tnr#«rai*j5W«*s 


streamsize prec = cout .precision () ; 

cout << "Your final grade is r << setprecision ( 3 ) 

<< 0.2 * midterm +0.4 * final + 0.4 * median 
« setprecision (prcc ) << endl; 

a«t*^wjias^«mx^stb§3.i 

homework 

0*«5t^BSS^r*Rf]«[T0fWWSittl^T. 

Sff+®<nit-»WJI*jlW#t3ia5®J«nclude *14- tB&W using 

j* 93 &•»“*&#: 


# include <aigorithm> 
# include <iomanip> 
ttinclude <ios> 
ttinclude <iostream> 
tinclude <string> 
#include <vectoz> 


using 

std 

: c in; 

using 

std: : sort; 

using 

std 

: cout ; 

using 

std: : streamsize; 

using 

std 

: endl ; 

using 

std: : string; 

using 

std 

: precision; 

using 

std: :vector; 

using 

std 

t setprecision 

t 



int main { \ 

{ 

cout << "Please enter your first name: “ ; 
string name; 
cin >> name; 

cout << "Hello, " << name << "1" << endl; 

/ /i#*<tA#i* A 

cout « "Please enter your midterm and final exam grades: 
double midterm, final; 
cin » midterm >> final; 


cout « "Enter all your homework grades, 
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“followed by end-of-file: 

vector<double> homework; 
double x? 

homework 
while (cin >> x) 

homework. push_back (x) ; 

/ / t&S homework M'S % 5? 

typedef vector<double> : : size_type vec_sz? 
vec_sz size = homework . size () ; 
if (size =# 0} < 

cout << endl << "You must enter your grades. " 

<< "Please try again." « endl; 

return 1; 

} 

/m&wmiwf? 

sort (homework. begin ( ) , homework. end ( ) ) ; 

vec_sz mid = size/2? 
double median; 

median = (si 2 e % 2 ** 0) ? (homework [mid] + homework [mid-1 ] ) / 2 

• homework fmidl ? 

//it 

streamsize prec = cout .precision () ; 

cout << "Your final grade is " « setprecision (3 ) 

<< 0.2 * midterm + 0.4 * final + 0.4 * median 
<< setprecision (prec) << endl; 


return 0 ; 

} 

3.2.3 

homework 

iEWIMiS#: ®J£. 


so 


£3* 


5PHS,'inif : 'SW'®l 1 j7C;^. IP A homework.size() C-tk^t^size) T 0. mid 

0. homework[mid]Klfftf^. homework (til 

0 fftSP7)o ffi homework homework[0], 

vector<double>: : size_type fflS, 

(« Mia, &ni¥*mi7%ms4£ 

tsfiS homework.size() < 0 @ A false ft* 

m&m° Silt. ^Dhomework-sizeO-lOOS^W^ii^^^^^fKl^m. &til;*»*:* 

£a H7'fi; / J N 7 1 0 SP« homework.size() <100o 

Mg, ffift&iftftMI. #*±S6TO^WiE^tt^*iS0W— ^vector<double>a(S 

mfaZiftuytifeftto&ftftWiia'b' ;tSA c-H-fem^w^tttsws^iSi. ms 

pmn^umm c ++ mmm 

• a vector J5tS»A*76#W. 

• WA{&7olog(n)W3$S CBP, iI^irtPIS77^7nlog(n)) *^S. 

nlog(n)= »7. 


3.3 /MS 
mmzsLi 

typedef type name; name ^.XPo type 

vector 2fca*?E<vectoE>4 , £Jtto. '££^ c f 3 W RIDffl't:*®-! 

?U#5£#=MKi{I. i^]*nIW«iik±iA 0 MSSft^inT: 

vector<T>: : size_type W**l«]l:*tt0rW7Gff. 

v.beginO SHJ-'hSMt, a'Mktt«^7vW#-^7C*. 
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v.end( ) 
vector<T> v? 
v.pushj>ack(e) 
v[ij 

v.sizeO 

sort(b, e) 

max(el,e2) 

while(cin»x) 

s.precision(n) 

setprecision(n) 

stream size 


<algorithm> ^ ^ X (ft . 

ei m a * ei m e2 

S "t- E® S£ <algorethm> + 5t -X fr\l » 

$, S!M, wMteMdJHttfciWT. 

*T^ffi«rtiiifoWsfitiiiiffiSfi*n(ina#i&n, m & sms 

*&). jgiBisftWflfaf. 

iiffl s.precision(n)fl*J$[^i« ^X£<iomanip>+° 

^ setprecision precision ig® ^X : 3:<ios> c f 3 » 


3-0 £i?, 

3-1 rawesnjs«±. mb^.m-® 

sit , &W: mn^mzwzfgLmmtt&m* &*■. - 

aw) mas##®. 

3-2 bfc3Sfk#»# 

3-5 n m 

31— 'HSMriE&r ffii£1'&J^SBJR3§&$M»A&Tfl¥. 

ffi^acii^Maw^»js®5£W 0 ^n«§4.i.3 



-t- 

ufktm mi-'m 
&%&&#&*. strata, 

c++«RT!Uiyirtsa®aswftfi^w^s- 

4.1 liSRit* 

mtmn& mn^^mmmmmmm^marmm 

^rs^NDt^K sta 

20% o 

^ffcra CefctWtSg) ^ A'Hfe^SIfl^-'Ht-JfWWigl, $ifl]#&#a#lS't't|-* 
f^ism^afesngiT-KiM. MSftttaTOitamsw&sitf-E* 
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^a#w^»«ffis»«4fW-^3eA»»w»sh: aft#=Mr«&. 

double grade (double midterm, double final, double homework) 

{ 

return 0.2 * midterm + 0.4 * final + 0.4 * homework; 

) 

£j intuit, mam. 

£5£Xftf. a<n5fe5i6S'&Wj6IiHt#sa. »»£WJS 

#w#ra§A.i.2 0 

M6-J##* midterm> final Ui£ homework, *f— 'MMRM^SS&B* 

double o astSE**. iiffiiwenM 

frM, 

0^- r 

tMn. ®§3.i 't'l&B-. 

cout << "Your final grade is " « setprecision ( 3 ) 

« 0.2 * midterm + 0.4 * final + 0.4 * sum / count 

« setprecision(prec) << endl; 

grade S&. 

cout << "Your final grade is " « setprecision (3 ) 

« grade (midterm, final, sum / count) 

<< sctprecision(prec) << endl; 

Silt. grade, M&M— 

wssh^wj 

##'F'ft'fXlk3!:4> 'Sltt&nJU^tiSn sum/count —ISM'S, 
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^4* 


't’ttiT. ^i|$P. JPmadiUffl grade(midterm, final, sum/count), IP A grade 
gHStttt (call by value), 

4 . 1.1 MWI 

£§ 3 . 2.2 *&a^& 7 *itM 3 &fei«. £#««+. f£ina^«ii?& 

MSI*, Sin#f5t1ei±E**^iiJvector<double>^M± 0 

^T«^Sfeinw®«t. itain 5 t*#-TS§ 3 . 2 . 2 ^®-s^-Tt'* i t i ®w®ff. «» 

/ / vf-Jf- -4“ vector<double>^MW3^M6 < J l: t 3 fi 

//{gUJfeftfWS. i3ffl®StWK-1'veccor#S[f|i^Sa« 

double median (vector<double> vec) 

{ 

typedef vector<double> : : size_type vec_sz; 


vec_sz size = vec.sizeO? 
if (size =* 0) 

throw domain_error ( "median of an empty vector"); 


sort (vec.beqin ( ) , vec. end ( ) ) ; 


vec_sz mid = size/2? 

return size % 2 == 0 ? (vec [mid] + vec[mid-l]) / 2 : vec [mid]? 

> 

IWM— AASlf:, vec homeworko StlllW 

CffiTO'DUi&fSffclk) W^(So ilWaina^T^a: median, S 

afl]-#m 7 +ffiaft 3 ±nr&i 6 ®'£. 

ft size m mid, KI14feM7 median 

w. iflffi median 

« vec_sz 

^§ 3 . 2.2 4W]rjw£p 

Silt, 
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■fS^/S-” 

-JKM. 

S'fflMfli domain_error= S^^Aztl^stfexcept^^Alft - 
domainerror Sffefff. IH^»^?E§4.2.3 *#S!l 

ftwetfs. mm, dk^ aa. 

vec *. 

m median Fq-t. (aa#«#?6»«E^MBtw — 0 

A median a#t&iai±ilW0 son 3PA son 

4.1.2 aMy^itm^ssmig 

§4.i grade a*fc«^acas^a7#±wscE^5ikJS^st- 

S53.i ^sm-twaTOte. ms 

§3.2.2 ^wjffiffl7+fi. Hit- TOinw.i +m«tww#. S6mtB£#s&a#tW7&i£* 

//87S£c7fflff#fl'£lft#gt H^? median ESfclMn^JSTii-1*Xtt 

double grade (double midterm, double final, const vector<double>& hw) 


if (hw.sizeO == 0) 

throw domain_error (" student has done ' no, homework ") ; 
return grade (midterm, final, median(hw)); 

} 

const vector<double>&. &7;£§^S«A 

“^#»SAdouble^|S]Mt*:W?Iffl”. iM)S, 

m”o «&* 5n*ain 
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$ 4 * 


vector<doub] e> homework; 

vector<double>& hw = homework? / /hw ft homework Ifi — 

hwJi homework 

homework #o &TiSlKlT£^J t t I #i®iin — t” const: 

/ /chw & homework ff] — 

const vector<do*uble>& chw = homework; 

chw M homework M const 

mtn, Mainer.- 

/ /hwl W chwl ft homework 8Mfft45 » chwl ft,Ri£M 

vector<double>& hwl = hw; 

const vector<double>& chwl = chw; 

JJPA hwl Eg hw — ##P;£ homework — 7^#; ffij chwl !0Jfg chw — #;H homework 

Site. M 

vector <double>& hw2 = chw; /,'flhSfti chw 

MBA, 3fcte1irB&MT*£*&£chwKrt£ e 

|W]#lfe» $P const vector<double>&, HP A. 

m, xsa#«:s— 

grade IB§4.1 S^SIfeWa 

grade J£S Sl ££iHffl;»- / h grade |fe™SitA+B6»^WE#Wa»£M 

IW'fSfttttiffilfl grade, 

s&2=.&,Jk< ffc'lfJ-zctalS homework. sizeO^-^ A 0 median 

i&¥«fcWSHJt. inm median 'Ett&Jfi 

{±1 — “ median of an empty vector ’’ ^HPii?IE&Tfl?^3;fi£^l!KjA5fSift' 
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Sit. sini^T n swu#, 

4.1.3 

An^? 

£&i+&# 'AaftfttfrAltf. aC)£i§£J-'W°m £5£fc--&i£lHlWA{£. -AMA 
T/A 7 : 

//i$— ASftAjt. A vector<double>l^?SMl“]Jl c t 3 

istreamk read_hw ( isli earn & in, vector<double>& hw) i 

mumiiz 

return in; 

i 

/ 

£§4.1.2 A. ^•fn#fiJ6vJlP > Ni/ ! fAW— const vector<double>&£ft#£S[; rTp$L£ 
const.-A^-S- const »M#IIS*iSI] pTUM^Aa»^K)^Ki 

{to Win. {nmsMmtr 


vector<doubie> homework; 
read__hw(cin, homework) ; 

isa^a, readjw mm -A#M-AAffl . *f 

read_hw homework ftHt. 

BAiMnMaftfBtffcgfc'EMiMfeMtt. #fU£i^&A®MfcH£. icfnAt££#Sfc 

£{t£--AM*fe 

Win. Sn*-A$Wt£ffi. S5AI§l^WU^-A?IMMiawy^ 

igUl— --AAA^AttMSt&it Win sum/count, AA;g£{t» 

readJiwffi«EWWA#«Ei!^lffl. MSA. ftfflfifflSAEt^^SffiAMM 

*&§. itHn#A7js?cmwmA> {snmwfc. Mie^jejsua-ASHB^ww. ssmi 

^ A M 7 MSffl A 7 M^{n W A5: {f^ A® = Ai# W AAM 

jfcfl=Mttj£t, Silt. WS&Aift. 

{tfll&iSW*. read_hw£i£[H]ino jtttfh &lfc±> 

&a&iS[!ilWi£lHlRI““ ittfc BP&Inltt&AfiftM&o ds^aft&HIAWyft. 
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£ 4 * 


if (read_hw (cin, homework}) { /* « */ } 

read_hw(cin, homework) ; 
if (cin) {/*-*/} 

fsas. mb. 

double x; 
while (in •>> x) 

hw . push_back (x) ? 

h-^jshs, sinwiWfflg^as^ssffi^xiJT. 

m »mmm * ^giiai, 

i±Ji, 

>', hw Wffi#^W5fcTO#fe®3U S;fl]nriuS?FS6»rjmxf^ilir5fe 

i$ffl hw.clear()o 

mn^mm 

wm^nserM 

SMlWt8E&SI&T3:ft : *glii 

tttffcMlSfcTXttSMg-#. Hifc. SMnMiliffl 

£®m*&a#[Jb. &#[$ “iiS” smwftSfam. $n«asy^T3t#^M, 

JiSl)iT3:#M®#SJT3ESfeSftAWTS. ^JlfclfcCIfiW^ in.clearO*fl!HS- in rtaBtt««*K 
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g7#= mt 

read_hw iggfc: 

/ &^8|f£*0M&i£AS!|-- -A vec tor<double>4 ] 

i stream read_hw { istream& in, vector<double>& hw) 

{ 

if (in) { 

hw. clear () ; 

% 

double x? 
while (in >> x) 

hw, push_back (x) ; 

/ /*» * Wtt»Aa^xf T-+*4W* 

i n . clear ( ) ; 

) 

return in; 

> 

Mtffll, clear istream 

£-Ett#J*5£77[Hl6<7 ^wueamXtSR, 

£*7[SjS:4^tgeg^M7^fm 

4.1.4 

saM. ain^«f«9tffAfcftfl]^iifMHifeiinS*3®if-TTiswa > h*s J ffiinaem 

X 7H7#^gl^ikftJ^fTg^[ft@s!3&. 3£H7iS$fe4H}!|jl; median-. grade US read_hw. 

median ©$(§4.1. 1)^— 7 vecto^double^^tf]#^ Hitt, 7 

gMKlRjft. UMMT median 

*lft. vector<double>^^^-7lEaK#^^M, 

median W£7^$K#$ft 1 tS» 

medianfhome w ork) 7l Si - 7 Sfc ^ homework l-KME. 
grade ©^JIW— 7^Mf£4klR]S(§4.1.2)< S7©$W — 7 const vector<double>&#| ?£! £fi 
#|feo £i£7^M7. &ih MJ&t const mu 7Stf &^£ &$£ 
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£4* 


#SK tfJtt . vector $ siring tfc£?£ WBtW . 

-WiF. MMWiM^7» int m double const 

read_hw RPiSfcW— vector<double>&Eft#tfe ^E&S^'&W consto f5]#itk. & 

mvmmit tent***. 

Win. 1g£&C)W-^&|5]£fti£Kjeii 


vector<double> empty vec ( ) 

{ 

vector<double> v? //S : S';i: 

return v; 


/ 





grade < midterm, final, emptyvecO > ; 

?E3t^KlEtfM. grade M- AU#& 

^M^fflread.hwK^ft. 'SWW > MNRiP^*£<t. 

S®3lffl = $P^itin^read_hw-^TO£®^|S]l: 

read_hw(cin, emptyvecO); //SIS: emptyvec ( ) 7SS:t6 

emptyvec 

read.hwi&iHiEtfAapffi^, in^nttAwatirs^Miiiffi. ai&mam. araikA#iT 


4 . 1.5 

% 3 . 2.2 = 

// include }S4^3(tSI*W using 
// § 4 . 1.1 +fft median 

// § 4 . 1 grade (double, double, double) iSlSt-ftS? 

// § 4 . 1 .2 grade (double, double, const vector<double>&) 
// §4.1.3 read_hw(i streams, vector<double>&) SU-ftS? 
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int 

{ 


cout << "Please enter your midterm and final exam grades: 
double midterm, final; 
cin >> midterm >> final; 

// 

cout << "Enter all your homework grades, ” 

"followed by end-of-file: ; 

vector<double> homework; 

// 

read_hw(cin, homework) ; 

// if-JF£*fi««t 

try { 

double f inal_grade = grade (midterm, final, homework); 

streamsize prec ^ cout . setprecision ( ) ; 

cout « "Your final grade is " << setprecision ( 3 ) 

« final_grade << setprecision (prec) << endl ; 

} catch (domain_error ) { 

cout << endl << "You must enter your grades. n 
<< "Please try again." << endl; 
return 1; 

} 


main ( ) 


cout << ‘'Please enter your first name: 
string name; 
cin >> name? 


cout « "Hello, 


<.< name 


H j || 


« endl ; 


return 0? 




o 

ft-fnSfciWffl read_hw read_hw f^jSPfitl 

while double 

fcii'MSfT-*, try 

t domain.error 
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% 4* 


catch (JWK)^M-ap 

#. catch 7^Atl? catch m ®7MSt«##(l!lM. 
inMft try catch 

catch return 0;, 

&m®%& try fq catch ^|S]MM3r,®fPW«Ti^?IS##. $nm^#WiS. £##££ 

ZB, lfefnWjfiI'S*«S!lTffiWa^^, -^fttlS] 

min, 


//a-tw-r-^ig jF.nr.xfts 

try { 

streamsize prec = cout .precision O ; 

cout << "Your final grade is " « setprecision { 3 ) 

« grade (midterm, final, homework) << setpreci si on {prec) ; 

} 


'£BItt»aj7 “Your final grade 

ia’^ifc^hilSffl grade ®«[p M grade ItttBT-i"##. 

itfc^K *t setprecision 3, 

Ef^p7^^^f5f&tl^i l Hilif®Qtfflffl7 graded: 

IIS. 


&tt(titotbZ1iimfr%W8T grade o 


3*S. main afca^^IE^ts^fo included- RBtlfe 


using Ifcfl&SS'CEffl read_hw ft grade ®ft. SSH-® 

const vector<double>& . S®aftW£jSt«ciM£Jii7 median ®Sfe 


ft grade ®SS[, median ft grade iP HW— 7 double 

JS. M£§4.3 *;&#«, 




fa ««**»** 
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4.2 


wjtt. ®T3fcw— 

a#w-^ft : mjesciPT» 

Smith 93 91 47 90 92 73 100 97 

Carpenter 75 90 87 92 93 60 0 98 

Carpenter 86.8 
Smith 90.4 

ft, 

■t5fe. ftfl]#®*-' 

ia^— sftibasfc^ft^ibaJi^sicSB. ftw&n z&to&zie, $MnsM£M , sfl]3tei¥&0T 

WMN1J®. 

4.2.1 je-4^£ffl0f^»£8l®i£-fi 

$tm lit, 

setistfi. 0*- airiftSttiJ-^&fcttiMf- 

£c ++ *. M£X7toTtt-*+SMB«tt. 


struct Strudent_info { 
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£4 + 


string name; 

double midterm, finai; 

vector<doubie> homework; 

^ struct CSft) Studentjnfo 0*J 

Student Jnfo ft 

name string double £S&J, 

midterm fQ final: MflH "t - double Sift fa ft, homeworko 

Studentjnfo E*» Studentjnfo jfi— 

UMffl-^ vector<StudentJiifo>^a»^3R*filM*« g #t»«® 

tefuffl-t- vector<double>^m««#frM g = 

4.2.2 atg^iem 

Studentjnfo IfcMtottfc+s 5*-^ 
Studentjnfo 3§MMXtfc£ja&j£g!s Studentjnfo 

ii^iS-^-i5^alfeSlM : ft : §4.1.3 4 ] li^Stlread_hw2lSSri-^M. L MW 

istreamS read { istream& is, Student_info& s) 

{ 

//i£A ##«*£»»«!*&»+, «!*%«£» 

is >> s.name >> s. midterm » s. final; 

read,hw(is, s. homework) ; / 

return is; 

} 

m^asfeiarfi*) read 

read readjiw - #, istream, MM 

AUstream HlfflM-'bttfc. 

s EftfifciS name, midterm fD final read_hw 

wna. *i*£&#khs> »^ia^W4ftA#i*»#fr4iMfc^T. is 
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ll1MMread_hw®*r (§4.1.3) WJtt^A&E&tt^M8i5Mfc&7 , SPA readjiw ft^ih^A 

Studentjnfo £ 

§4.1.2+. grade aft WK. mi£®. 

itnm grade ®Jfc3feih«Ml^JFS^E«EA-jSp ®ftj0WJK;Wltti 7~+ Studentjnfo 

double grade (const Student_inf o& s) 

{ 

return grade { s .midterm, s. final, s. homework.)? 

> 

&+aM-+ Studentjnfo double 

const Student Jnfo&M+ftttSfSI-^lft Studentjnfo, &# [ft iS. 
StudenUnfo 

amassa. grade raw® 

grade 

SASMTIW grade 
Studentjnfo 

ftiStf#+o SSB++{talS[ (§4.1.1) + , +^^vec6<Jvector<double>^MfKj# 

son mm-. 

sort! vec. begin ( ) , vec. end { ) )? 

«. students WlRlM+W. 

BlTW^Ts 

sore (student .begin ( ) , student . end ( ) ) ; // AAIE5S 

^ft-A^OTM? i fcjf$ 6 # + 3Mn£j(t sort 

fflW^®Wa^»*LW^±JS^-TsoitWX^JSS| 0 #»j±fe. sort£ftfafcfc]fai+4SW 

awawnjMin? 

MMW^vectoKdouble^Mi^ffl sort. 03><isJMtf# 
tta^ double USMWSfc. M sort ^AthR^MA Studentjnfo 

&®/f!7 Studentjnfo 

X. »h, jnftsort«ffl*tfc«UH'a#W»r«LWTS. 
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$ 4 * 


ft- *££«-' MttS. MR. &«te&W»MJtbool (ftft), M 

soitaftft^^^ifs^Mffl<iE3f^H:si7cft. Eifc- irarmsc-^aft. a^aft 

WM4^ISM2j StudenUnfo l^m^»ft*^»J£-^IHKJ^'h7£rvN @*« 

bool compare (const Student_inf o& x, const Student^inf o& y) 

{ 

return x.narae < y.name? 

} 

a-tEfift^fft WH^ilSiGlkft Studentjnfo stimg string 3g% 

MXT compare Zls> «TOW WiE compare afttta£H^#ftffcft&£»ft son JAM 

sort (students. begin ( ) , students . end ( ) , compare) ; 

sort tfcRTcftWWftft^iWmftiriW compare aft. 

4.2.3 if tm. 

i nt. main ( ) 

{ 

veclor<Student_info> students? 

Student_info record; 
string: : size_ type maxlen = 0? 

while (read(cin, record)} { 

maxlen = max (maxlen, record. name . size ()) ; 
students .push_back (record) ? 

} 


sort ( students. begin ( ) , students . end ( ) , compare) ; 


for (vector<Student__info>: : size_type i = 0 ; 
i 1= students. size () ; ++i) { 
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//**»«. i££J maxlen * • 

cout « setw(maxlen+l) « students I i ]. name; 

//KXMtiiijm 

try { 

double final_grade = grade ( students ( i ]) ; 
streamsize prec = cout . precision {> ; 
cout « setpreci sion (3 ) << final_grade 
« setprecision (prec ) ? 

) catch (domain_error e) { 
cout << e . what ( ) ; 

} 

cout << endl; 

} 

return 0; 

} 

MWmaxWB, *®±. max M?r2)£ 

mm. jrw- mw-mms 

IfiSii-tS*. fiURSl maxlen 

Xf& int n~&7 maxlen X string::size_type 

setw #1 setprecision 

£§3.1 setprecisiono setw 

{0'S setprecision ^f|5[o II setprecision — #> 
setw^femaiM&5C M setw ffig, 

mmurn 

rawsa. 

JttlMSaiSSKl. 

^7'EKH(rai^^it^±#®Si®W®S. Hifc. 

setw (maxlen f 1) << students t i ]. name 

name Elftlftm name ^fm^JE^MSK 

% 0 a Hifc- 3ioiD#&7i;&3^&'0!M setprecision 

iMnttffl*3li3feS'MtS students EK) 7 U*. Studentjnfo 76 *, SMTCiE 
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$4* 


students name 

ffl setw » 

Ji#wi£, ssinsfcSM^ii'f'^s. ffia#waTM^#«ia3- 

Aimm min 

domain_error) (TOM) #gfc. 

mM&—'t'%% what 

catch grade &# 

■sitwwaimwhato+mMT. in&a 

setprecisione«^l|0J^n«aiH^W^-fii- grade 

4.3 

sim^ih. (agtM&gm 

t|0JM. gg#£®§ 

- w, C++A7«S3tfirIp*^«^W«^SI^TS«F. 

-vhM5t7M— T. >j7A{IdkAMffiffi. lfcCJ/a$nf?&$S median Mo S!]I5E)C 
median SfifWIM 

W median W 0pfr«#! (fif* HJ - median lAfflTM vector AM, sort MUA 

domain.error A#. 

//median *»«»*# 

^include <algorithm> / /3£® sor t 

ttinclude <stdexcepC> / /!£& domain_error 

ttincl ude <vector> //&& vector 

using std : : domain_error ; using std::sort; using scd::vectoi 

/ /i+R — ^ vector<double>!£3Slft^^N c f 3 ffi 
double median (vector<double> vec) 

{ 

/ /^ §4.1.1 4 3 $XW®ft<* 

> 

jbwwmzsc#-#. m # . c++te?tt#*£-wsMn$nM 


to in ***»&# 
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ft. C++M1tft. ^^#*^#as 

?R C++«3:tt£*fcttBW£.cpp, -C |Ji.c, 0«mU3e median 
median.cpp, median. C 3c median.c £Kj Jt1 4 t :, t l . 

median ifijRmffl^MBI. , 

^Z.mk, SOT!Sl»^SBW«#. Win, S 

medians median &#6<Jil§, ffl/’KSW^TW 

TWMSftnmM'ST: 

//ttffl median 
# include " medi an . h" 

#include <vector> 


7 T\ 


inL main { /* ... */ > 

in*lfeff]4«iictude m&m 

■, *T#+U5ndudeJt4-, 

SIlWntftiStf'K 

-'I'fti^SiJi “3t5;#median.h”. 

(standaid header) ( standard header file ) - 33#M8iffl®!3^i, 

afllt&ffljHnclude 

*»+&* 

jtfifcinljSto— ^W#WI hI#&, median tSm—^PW. 

f»|[Mtfa?bffMT- 6 f I : 


double median (vector<double>) ; 

3tm median.h 

■a-a-a*. vector, 


// median .h 
# include <vector> 

double median (std: t vector<double >) ; 

ftjfeHj median &<J#$tfKjB tf£> std::vector, %,T\Wt£'?$lE vector . 
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using ^Sjni? 

U * mn Wffl F $ S ** && CfrMiSft 7 . m 181 , ftff];£0r U *t std: : vector PI £ £ £ 0 % , 

sm?e*£»ftl median std::vector= ItfflW 

using Hitt, 

using std::vector^BJ, Hitt, 

using ^ ^ o 

»#««. mn 

mm, 

Att***^^®*. *jfc, KCITO^*# 

# i C nd e f GU ARD_me d i a n_h 
#define GUARD_median_h 


/ /median. h 

ftinclude <veccor> 

double median < vecCor<double>) : 


#endif 

#ifndef ^4-^^ GUARD_median_h GUARD_median_h 

xtm *t mm & m # m a t& a m * r ^ £fr & a . 

$4#ifndef m-48t#i#*Bl!ifc31 

-->ts 

* median.h GUARD_median_h 

'EtfrtttfJ®— GUARD_median_h, 
S^W-ig. medians *33:*^^^*. 

Sjg. ®in^iSih#ifndef -tf 

#ifnde£ variable 


#endi f 

variable Bg£j*7lft3> 3irettf^**£JS-&i*»*:fc#. 
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4.4 

median ajftttftSlS*, 
W StudenUnfo &ft|n*g^Ma#£gj£3fe. 

#if ndef GUARD_Student_inf o 
# define GUARD_Student_inf o 

Student_inf o .h 
# include <ios tream> 

# include <string> 

#include <vector> 

strucC Student_info { 
std: : string name; 
double midterm, final; 
std : : vector<double> homework; 

} ; 


bool compare { const Students infofc, const Stdudent_info& } ; 

std : : istreamk read { std; ; 3 streams , Student_inf o& ) ; 

std: :istream& read_hw(std: :istream&, std: : vector<double>&) ; 

#endi f 

using 

Student_info.h 4'^ 0 J7 Student_info compare, read UR read_hw g 

//-% Student_info 
# include " Student_inf o . h r 

using std : : istream; using std::vector; 

bool compare (const Gtudent_inf oS x, const Student_inf o& y) 

{ 

return x.name < y.name; 

} 

istreams read ( istreamS is, Student_inf o& sJ 

{ 

/ / .2.2 + 

} 


72 


£ 4 * 


i stream^ read_hw ( istream& is, vector<double>& hw) 

{ 

} 

S*M ^#7 StudenUnfo.h 

&#%&£3E#W f W«. '£*«ai**Jl 

mta, ffiftM^Jt7Hl.l median ®», l^frmfflfgmSe'S 

pty%: 

inc median (std: : vector<double>) ; / /i&[Hl|l|MiSiS^ double 

median(vector<double>)^lJSlE]|IS7 ; iBgB-J ' % double fP into S^B. 

double median (double) ; //#ft^?BlS'0iJ6 vector<double> 

SME$6i*«8ll3E&li1*7. SjS-Hft. median(double)Bm^4Kftfeife^^3CW» b\\%$t 

mmm&&nm. «*#*«) using ^#&wr«m 

+ using 

W grade 


ttifndef GUAPD_grade_h 
#define GUARD_grade_h 


//grade .h 
ttinclude <vector> 
ttinclude " Student_inf o . h" 

double grade (double, double, double); 

double grade (double, double, const std : : vector<double>&) ; 
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double grade (const Student_inf o& J 

^33. 'SRTIt^ grade.cpp^ grade.C s£ grade.C: 

# include <s tdexcept> 
ttinclude <vector> 

# include " grade . h" 

# include "median . h " 

# i nc luae r Student_info . h " 

using std: ;doriain__error; using std:;vector; 

.' / §4 . 1 . §4.1.2 U.&S4.2.2 grade 

4.5 «jEjgttit*dtawe# 

*Jh. aaStW^^m^ESWS^T. 

ttinclude <algori Lhm> 
ttinclude <iomanip> 
ttinclude <ios> 

#include <iostream> 

# inc lude <stdexcept> 

#include <string> 
ttinclude <vector> 
tt incl ude " grade . h '* 
ttinclude " Student_info.h" 


using scd ; : cin; 

using scd : : c out ; 

using std: : domain_error ; 

using std: s endl ; 

using std: tmax ; 

using std: isetprecision; 


using std: : setprecision; 
using std r : sort ; 
using std: :streamsize; 
using std: :string? 
using std: :vector? 


int main() 

{ 

vector<Student_info> students/ 

Student^info record; 

string: :size_type maxlen = 0; 
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// 

/ / students «*«*£id* 

// maxiS'S’T students 4* 

while (read{cin, record}} { 

// 

maxlen * max(maxlen, record. name . size {)) ; 

students . push_back (record) ; 

} 

a S**l»*»W<*£ie* 

sort {students .begin { ) , students . end( ) , compare) ? 

// 

for (std: : vector<Student_inf o> ; : size^type i * 0? 
i !- students . size () ; ++i) { 

// * 1 

cout << setw (maxlen-t 1 ) << students [ i ] .name; 


// 

try { 

double final^grade = grade {students [ i )) ; 
str^amsize prec = cout . preci sion { ) ; 
cout << setprecision ( 3 } << final_grade 
<< setprecision (prec ) ; 

} catch (domain_error e) { 
cout << e .what ( ) ; 

} 

cout << endl ; 

} 

return 0; 

} 

include using P® 

zm mi 

StudenUnfo Student_info 

IfeW^T. MSSW main e63B[ffifMf]£§4.2.3 
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4.6 /Jvg 

fgffgift: 

^include 

include 

^.ho 

'SfnTOM^Wusing^Bj, 

n&, std-. 

HM: 

const t& mn 

gift: 

struct ££«< 

>, //saasswa-* 

ret-type function-name (parm-decls) ; 

[inline] ret-cype function-name (parm-decls) { 

//B 0 JS& 

> 

$as, ret-type parm-decls *— 

'lt^#Kl|A.1.2„ 
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MitgBmS©: Is)— t function-name (®#£) oJlikMX^mWL K5fc®B6» 

inline MS W. inline 

xjm&mmmm&mftwm, «**»##*»# 

feX, Bit«fi!W14HI«^I2i)tft^XS ! i. 

#UMfcJI!» 

try { //ft*9 = 

> catch (t) { /* ft 59 */ > 

£it try IfeSfU^itS^M t EKM^ft.JRfc catch /ilSS mft&Sk 

throw e; e ^S^tUfflS^. 

#nr#s s J¥stx7A^#m 

logic_error domain_error invalid_argument 
length_error out:_of_range runtime_error 
range_ex _ ror overf low_error under flow_error 
e . what ( ) 


si < s2 

s .width (n) %TT- s n (*fl£#B&7 n, 3H£*ff£ 

i&lallS&W-bcS. 

setw(n) j&dl— 'NfclBft streamsize (§3.1). s. 

3|5&'£Wf1MBffiilUB s.width(n)W-#o 


4-0 m i$> isfrtfSIH^Se+WSff. 

4-1 £§4.2.3 4>. max KHtGI, iK^ih^SfcW^SWKK. T® 

int maxlen; 

Student_info s; 

max (s . name . size ( J , maxlen); 

4-2 l&Sft (int) m- 

nm&ik> 



*!««**» It# 
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« it'ei+»AU5’j 999 W^w 3 i z ^. m. msm 

-iBTHefesetw99«M 0 ik-s^wH^ismteo 

m-. s i a-fcHfsm** shue setw w#«. 

4-4 $m, ffl'E*# double ^MM^^int^iaW^IW^^F. 

4-6 Studentjnfo f-J&»&, HMflFP+ttft# 


l« MX<<yi « 

4-7 vector<double>^MW ft M ^ ftj SfeigOT^ft « 

4-8 iPSTfflWM-S-SW, 
double d = f ( ) E n ] ; 

setw asfeor^^iE^xfko m^i § 4.2.3 ik*e^ 

setw BSfe. $t7F(§1.2): string spaces(n, 1 ’^isT - 't'll’W n 




fiW C++i§M 5 ft. TOftffHfelMST— J£W 

minafiap##sJWiW#. 

^jfeSLwrafi. 

Ift. 

5.1 tt*SJ 3 fcE#*± 

T^§4.2 M&’ 

--t-StudenUnfoiS^W^ft. 

#fcHS, m5tWl^a:ttttCilJS^7aiiSni*gW^iWiBm. 

//«»?#£*??*&£ 

bool f grade (const Student_inf o& s) 

( 

return grade (s) < 60 ; 

> 

S,-(fJ®ffl7§4.2.2 4^ grade 60 
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//*-&#«* ^#M«*ikfrtt¥£fc*#*?F* 

vector<Stufdent__info> extract_fai Is (vector<Student_inf o>& students) 

< 

vector<Student_info> pass, fail? 

for ( vector<Student_inf o> : : size_type i » 0; 
i l- students . size () ? ++i) 
i f ( f grade (student [ i ] ) 

fail . push_back { student [i] ) ; 

else 

pas s.push_back< student [i] ) ; 


students = pass? 
return fail? 

} 

^*8, %At, sm*5*StflfflSJW««!jin±«nciude 

mm 4 Mm readjiw m read a©-#, 3&^a*ww^**«rai: ->h£&miiiM 

vector<Student_info> sJ$ 3- Stl |“J Jt > iSM 3 - >HllJ & £ 1* JB 

extracUails EM#»W#a&MlftSJ# 

students WSSfett# passim 

i&'HaSktt-'tBl*, ■S#ffi^ y M'JWiP5!lfail4 5 » 

students 4*. 

#§3\sm&Wtb^:» 

5.1.1 

SCT»r^i)P pass m fail M-fcSMW. £»SMta7fbr 



80 


$ 5 * 


m-f pass m 

m\^% students snMists, mn 

fail ^students +«&*&. 

at t7t» 0 xtjfcwafiSAJt. 

ipmskflittawstiess^wis. 

AlSWWgffi. 

-XfafiXSX iittttrflito— »7fti 

££$= at#WWti!ffi- > hEinllBMWItte3l£«!feSafl]JS5feW®T+^ W«l^JF<ill. ^i£M?F$& 

-M§ 5 . 5 . 2 , MS§ 6 . 3 ^a 

{§*§:&> it 

js^he. sitt. 

vector<Sti.idenr._info> extract_fails ( vector<Student_info& students) 


{ 


vector<Student_i n fo> f ail ; 
vector<Student_info>: : size_type i = 0; 

// 7$5t: students 
while (i U students . size () ) { 

if ( fgrade (student [i] ) { 

f ail . push_back ( students ( i 1 ) ; 
students .erase (students .begin () 4 i) ; 
} else 
v + i ; 

) 

return fail; 


mi-gftft JM7 fade fail J|— XfoS. &ff]JE/S»*,RteW^£H) 
■E^a^'S« gTF^S^D^T i. ffl i^A students 

*f students i£4r#TOft. SUifcS^T students BOWIES Aik° 

ft students •#**£&» 
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i£. fail students push_back MM 

*m«»^PS£ -afl]M'&3*E« students[i]^-^iil^m*p^ fail. PB£MHtf'SMn 

students W7CjRM^. 

students . erase { students .begin ( ) + i); 

vector erase B|J8£, + ^7C*. erase 

W#lfcffl^T^«BSW7n*. WHtlS erase S*H*. EinStfl] 

$£§5.5 +«&<]». 

-ftiiCWe rase®&, erase 0lfcom« 

M£-##«a. m^§5.2.i &&> atiwn*iftfin&'i*ra». 

studentbeginOWiSIlHSfflJPMMf&^PiJIfcMTClf. student.begin()^ig[Hl 

tvc*— tfc8fctl*3l* 0 MW^. in*IWlihi£-ti&lH]ffi*n— 

(Win i) MJP. i W7G*. M erase EftMM^d 

students i 't'7Gi^i | ]p£^o 

-aSm^ft*+«i&7~1\7njK, »4^*lliMirffifcfc» SlfcMfoiSte^T-^TCjR: 

% i -t -jtm 


students . size { } =n 




aflia*itaw7c* 

students, size ( ) = n-l 

affJBtftSfcfctMjc* 



erase j£ft«!!$$5l* i M7CjK,i*#'£Sfc&ih i + 

T-^tg*. Sift- 

®eraseB&#7W#*3IM&£. MlEJBWfcgi^^foitttT-^Hc*. 

insftd^itriE^itSWTa^w^sisftWiS. sp^^fiswe'&WB^ students 4*. 

ffiliS, SdM^iJBl, ii£#£ while MT—&ffiWitt£#&foT—&ia^:. 

Std^i^a students.sizeOtb^, students fft#T 

fifli. inmftfflWBSETl^fi+W-^TC*. Sift. S 

students.sizeO* size# 

vector<Student_inf o> : ; size_type size = students . size 0 ; 
while (i ! = size) { 

if (fgrade {students [i] ) ) { 

fail .push_back (students [i] ) ? 
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students . erase ( student . begin ( ) ♦ i ) ; 

} else 
+ + i ; 

} 

erase &&$£ students fclSffe 

M5fci+ff7 Size Mffi# J.WJsffll$7ffi Students ffltf 

WiL studentsflJft£»ft-^#*#£M7G*! 

M size Size H*0r#l£toj£tS7f$N 

5.1.2 

IWnMf0S > HK*W extractjails 

#„ i mm&, s^a»w«-^iS3|s:iii^flc^sw-^iw-ia^w, 'smafr^MiG 
ikftft&m, ffijstlSflT-liiit. 

S^3i > MSS!C'ttfflT— i Students 'Hn*. ffiW.&ftm't&MMrtt 

inmainffl 

students[i]^Wl^ students M-'Hg*. students 

Mtg*. WISifttH. 

ft, ^^[slS*)S^. inSSmftiitt, 

*a&. amMssra^a^sft. ifcs^/06<jMi£ffl3P 

mis*. c++mm®;Tmmm%*)&K% 

(iterator) W^JS, S®^SAWS£ffll5lSfl6«fi«W^3fcttrHft®S«. 

5.2 jsfta 

ifc®ff15fe*#-T extract_fail £|V7ttfflWW»f^ 

%— i ^ Student_info Win. fgrade(students(i]) 

&^7 students fgrade ItfllSHit- 

H students W7C*W , i ffiSTO 
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augsrein i: 

while ( : ! =students . size ( ) ) { 

// £SS«lTWIfcft#7#&$ i Mt£ 

+ + i; 

} 

iAMWI. 

g*3l, 3P4iail6itmmffla*ftJWT 0 

— (iterator) & -'HI, £!&# 

• W-^iSISlUaWSS^W-^TC* 

#ij£fl. 1g^ students vector<Student_info>#IM!ftfn3fi. 'E'S'^'T— * 

for <vector<Student_info>; : size_type i = 0 ? i ! * students . end ( ) ; < fi) 

cout << students l i] .name << endl; 

for (vector<Student_inf o> : : cons t_itera tor iter = students .begin {) ; 
iter 1 = students . end O ? ++iter) { 
cout << <*iter).name « endl? 

} 

^75£taK&'f\E^> 

5 . 2.1 

container-type : : const_i terator 
container- type: : iterator 

$i^S. container-type vector<Student_info> £fi 3i? i§ 0(J . 'S'MJS7#^7C 

mmmm* iterator mm-, in&aw 

• MP-Miffl constjterator . 
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*&. mm. araiterw« 

vector<Stuaent_info>; t const_iterator iter = students . begin {) ; 

*BJT, iter vector<Student_info>::const_iteratoro SttH^'f'telit iter £fr “it 3k” 

vector<Student7nfo>*— 7£i A j const_iterator ##§tS. 

&fk> iterator const_iterator *— IEM 

St'fHBP^It'S’JfftllP#. students .beginO ift M 0 tit ffl iterator, 7ii#tfni&. iter fKj#§tK;fi 
const_iterator a Aj Tffi students. beginO&^lM ft iter iStflk^n'tb. iterator 

consUteiator Stmffl-7 iteratro £MW*tSL&&2f 

const_iterator^SW. » 

5.2.2 

gXT iter iLWx , students.beginOo begin ffl end 

mm, '&raie!- > Nt. M& > HtJ&^7--'7MA«f 

*§8.2.7*. M&amffJM&iH 
w SMxJW#. MM. begin fn 

end Sift, begni jg 0 7 - 7 3$ M % 

vector<Student_info>::iterator fitliSTtfst. 7 = S#fltjiS. iter 

— students fftll— TTcfSo 

for 

iter 1= students .end l ) 

&S$m& : SSI:&7#SW£S. end Mi6lHKt^7*##*^' 
ftf, g| begin—#. vector<Student_info>::iterator. l£tn^Utfc££M'7i£'7 

$ (7^R2§SW const sK&W const) iter^7 stduents.endOWig|s1te. 3P* 

forig^&fj*M-7^ii^++iter, iter i)D 1 - it** for 

students 77G^» *i£*++iter 7 

Mfi*c87 &tn*77f»m7*7* 

7-^*iIirM£#I#[ft, mWMtMiifftS. JraiMKi£*^77»etlT-7M0o 

* for fKJtfSffrft. iter ?§ ft students lift— *76#. MfctnKyilff&*M;StSfT$&£Bo St 
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® (§4.1.3), Sit- 

cout <.< (*iter) .name 

name j£^sij^»m4n 

“.” “*” MX. SSt*?**, 

ft apail']fCiC;'^ffl^-^ffi*iter KiBM#£lJ<*iter):ii#«5S. jto&mM^T 

*iter.name , *(iter.name)^— 

jftii iter fft name j£jg , f&J ® 3 1 » 0 % iter name 

, M(*iter).name ffeMMSi/f^iter name 

5.2.3 -^^iR 

* 

( * i f etr ) . name 
iter->name 

for ( vector < Stud ent_info> : : cons t_i ter a tor iter = students . begin ( ) ; 
iter != students . end () ; *+iter) { 
cout << iter->name « endl? 

} 

5.2.4 students.erase(students.begin() + i)S9^S 

'#WTJ». 3P«mwy#tU§5.l.l 

ffi#T: 

students. erase (students. begin ( ) + i ) ? 

3£1l] SiS.Wiy 7 » students .begin()^ y i s t&[*I students $l%~ 
students.beginO + i 5PJ tt fa students MJPi i ~F* 

students.beginOSHKl^^XKl, ^ 

$qjg students M'A stduents.beginOSSOT^l 

&#8fJi5, «^students.begm+ 
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5.3 

mn^m, cx^ct jaii s asM 

// sg*3: swMK&ftT* 

vector <S tudent_inf o> extract_f ails (vector<Student_inf o>& students ) 

{ 

vector<Student_inf o> f ail ; 

vec tor<Student_info>: : iterator iter = students . begin () ; 


while {iter != students . end O } { 
if { fgrade (*iter) ) { 

fail .push_back{ *iter) ; 
iter = students . erase { iter ) ; 

} else 

++iter ; 

} 

return fail; 

} 

aTO5fe®XT£aU. STRte. to 

(TO3S3D *g#studens 
t*$ Milk iterator const_iterator: 

vector<Student._info>: : iterator iter = students .begin () ; 

miZffrWWH iterator SlfliSffl erase students & 

iterjSfrlSW^'ffc. students 

while ig-^^Wsutdents^-^ju*. &I&7, iter 

suiter st^ia^jcSEW®. mn 

fgrade. tWfiW, fMHSft- 

fail .push_back ( 'iter ) ; / / 

mm 

fail .push_back ( student [ill; / 

ms. 0jfc. erase 

iter - students . erase ( iter ) ; 

i 5 sudent.beginO*8;taT° 
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erase KiSliJ'fftJ^^oitero 

ft*®#— "FftltJ^fclii. ii^f<l^iterM#&^W7citW§tif^— 

ffliSI.fi! 7 students.erase(iter)2.Jei . HMflSnifi * iter SicT-ftt-Atfl 1 I”1 1^1 A'T&ffc T 
7C*a^#ft. %W-t> SS4fir£HllRlfi£7 

fflffi'JE&TlM'W “fail” S7-7i:^iSft?§^7. 

g£ifc7. $nma®7u*Bg^7ft». 

erase 

Slit- iMT 

iter = students . erase (iter) 

#ih i«r 

WM^^iteriPK S#MiS. £T-Mf 
J^4 5 ^'inf£#'l47T— t-TC* t. Ml A£ else #2:+ffiiterHn 1 

HHEJI—T. iHiPffiffl^ESS.l.l fi»#S!lftl3P#. 

while students.end(). MlW^li^fCtlft{fif£#3£5fc° 

iSitt, 

while (iter 1= students . end ( ) ) 

vector<$tudent_info>: : iterator iter = students . begin () , 

end_iter * students . end () ; 

while (iter != end^iter) { 

// . . . 

> 

$PH®tf3#. : ?r7 students.erase. ® ^firWi£ffkiM^fiKt/0&^i3sA£§?^'z?A5?t & 

^3S end_iter) 0 @itb. students.end() J8Ml£§5.1.1 

ft. ftllSMS#- students. size„ 

5.4 »«®#»sattttJe3SiK»wtt* 

m* ie&mi^s.u 

jp#, SMlIft&AJB&fKjftM. ^jfH^&ftlE? 

itftafffcffiM-'TttfiJ erase Sftffcfflli&fc:!:* ifiTtm&nm* *(*:tti7lRl*fc*»W 
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jfcfl*. ffi§3.2.3^S,fl]#?!l7, $D£J§ft&ig})Q-^7U 

SfiI*WrtaiiaAaRIH»E7C*B&Jg|§-iHS«T. »A7«&i£ 

*t7«»A, mm 

fi£, mitWfflSISWWtS#* 

*psara$rftw. 

MMSAWWAIA m-AtrawiWMI^I6 1 ii«liAii Ail, tt* 

«A#WA£ffl&, MHASAMI&A»#£ 
^gfc»a7c*w*5i. gt»a»3t7SDM*ieffli£ft«. 

M#&7 

5.5 list #ss 


m&, mn^&m- 

(list) S#aS!Ji*a#iSfN^Mttfli:ttiKr. 

vector Cl&l*) ;g AMSSM N - H#ife. M7 list»£j5, ®TO"I 

K&#» ( t J MffM^*ifcM£WaA5fPJHSS7cjR7. HA list #r 

W. must vector If o &MtA 

R& (j£±g£) igMOTfefW'MiS, vector W£fB8IS#tfc list iff. TO, 

— EftiMiwg^fffifcwm#— m^5tf7Aaaw»A, ust w 
jfcKfteEife. WaA.A$liAi@ip^'ee < ]ii®'ft^^Miin0jao 

*g vector-#, listJg-'HS*. 1^iH*#&A£»M0 W*. EttlSM##S!JWm 
#, fist vector Hilt, vector Ust W. 

to«-# 0 -jRttf»T. an@iafiR^ai$tisi7. 

vector Ust 

*6^— 'MEffl 7 vector ft extract_fails 4WEf • 

ffl7j£ft*3feft#fHU Mniygt^^MS^MextracaailsSSfe. i&lfJHlftffi 

vector. Aft, mnp.m^Mmmmm-. 

//ftSi4t list vector 

list<Student_info> extract_fails ( list<Student_.info>Sc students) 







{ 

list<Student_inf o> f ail ; 

list<Student_inf o> : : i lerator iter = students .begin < ) ; 

while (iter != students . end () ) { 
if (fgrade (*iter) ) { 

fail . push_back {* iter) ; 
iter = students .erased iter) ; 

} else 

4 +iter ; 

} 

return fail; 

} 

$p*jE&-tfw*i§5.3 antrair* 

vector. Hilt, list<Student_mfo>, |Wj 

S* list Hitt. WIUSS iterator. list<StudenOnfo> 

w-'has. mis. 

mm> vector 

list, 

Mffl fcfcB&W7II;fcW3Bfc. list lftftWStMIK*£#t vector iftft 

Ku in*fMnftfiT++iter, list 0 

#&. 


iter = students . erase ( iter ) ? 

WfflT erase WMUstWR^lG^ erase list 3Sft#)St^ iter. »1» 

erase vector 

5.5.1 

■%ai» vector M 

A*, vector 't’MKt-i'TC*. 
push_back*£ vector ipip- 

'i'TtM'kitffimfa&'i ' vector 2LffU^ti}SlS#991*^S0^: SnmfWIU 

BftT— ^7 CjR. vector ^iP7G*, W^^7t 

vector Kj*fr#K. M 

st-sssieai'M*. mukmmfc, 

students.endO &\f ffi . 3B-&0/7 
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erase 10 p US h_back^#^®^|Sj«7C*^ft^», 

£§ 8 . 2.1 

sort ®sftAA#M£ list «. list mmmj g aw sor t 

Mift, ^®WfflT-AMW^«^#fi#£list£WM#Ff= Silt. ^T#?iJlist 
+ffj7D* f ainsstiB^flfflJs^nort^ 

list<Student_info> students 
students . sort ( compare j ; 

WJtfcaTO vector MWW. MM^JiW sort && 

vector<Student_info> students ; 

sort (students. begin ( ) , students . end ( ) , compare) ; 

compare Student_info jft^gM^W. compare 

351} vector i&frUW- Sift- ££MfMn&ejy.'t£ffl®#W compare list W Students.info 

iS»l7° 

5 . 5.2 -"M®AS9iS^ 

WM^WMWf^° vector 

wwm= ^-a®, &#wi£- a«a®#iist. 

¥Wis^, -jRjteiit. -essmTA^wma. r^t, &ff]&#wsMBsstowa8 

5tt¥'M«fllW«&A. list MSfcMfcfc vector WAS; M*t7A 
vector list W3P#«fli£. 

^MStiAlg®!#, ttffinrUB^W-^A^WSEaETPf. 

jg-A£#w 735 

3S-tS:fl i a5Ta5kftJi«- > hW+^> MM =AWM#A-H£ tettJilft. 73500 



list 

vector 

735 

0.1 

0.1 

7.350 

0.8 

6.7 

73.500 

8.8 

597.1 
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xt-f-M’ t-w 73,500 &M?>zt®Xi l ¥> SP'Mfcffl list waj^HR^ttSWis^WtSl^a! 9 
f)>, «M, vector Wm^a?ET,fl^+^#. 

5.6 ^#J^$ 

sysMit, SMnfiy&'&tf], it^n, ffi'&mftfe*. ^ 

&u$mu k. aftift«LWfflaiE*itfl]0rJwiiW: s 

mj/££#7£ 

* <w*aww> Miftft. string usKftr-ftiiw, 

vector Silt. vector 0 

$m, $J&tt 

im%m* &m&mm&«»A, mn. 

aiotiisi7$A^±» $m. & 

^§7.3 ^§7.4.2 *mm 

— vector<string>, 

a«0n&0W vector to-'HKB. HKisa-Mi- 

vector Silt. 

jBP&stoJB— 1^ftSlbts[0], £W<Un“ ^ft®l*s[s.sizeO-l]. 
mitt# i#j S#MtS. 

mm. 


i 3 


Given che existence as 


ft^fift'JfiJ vector + . Tcf&J vector 


vector<string> spliticonsc string^ sj 
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{ 

vec tor<string> ret? 

tyepdcf string: :size_type string_size? 
s t. r i ng_s i z e i = 0 ; 

while (i 1= s.sizeO) { 

// 

while (i ! = s.sizeO && isspace (s [ i ] ) } 

+ + i ; 

// 

string_size j = i; 

while (j 1= s.sizeO && i j sspace ( s [ i ) ) 

+ + j ; 

// nn*«aiT-*e#sti^ 

if { i 1 = j) { 

// M. i JFSaS^J s fft j - i+*tt 

ret.push_back(s .substr (i; j - i > ) ; 

i - j ; 

} 

} 

return ret; 

v 

> 

i£7-fWi£M<cctype>^;;£#, 

fcXT isspace,, IftftMM. 

£ cctype ?Bc W3B^ c MStff]. ctype XM C++M. C 

fiffW split E$naa?E§4.i.2t#SiJWiP#. St 

split 

StTOft5tj£7 ret. SrFfcWWfc»*Q£jSt# 

i » IEinSUn£§2.4 + #S!lW3B#. tt- 

string: :size_type £'b'Kj-^i6W3SM£. 

§3.2.2 s;#stinE°i^Ms 

While St 

* 
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£&& while W$te. 

T ffi 3 £ WfcrtFU . 

while (i ! = s. sized' && i sspace ( s ( i ] ) ) 

+ + i ; 

isspace a**— • ew— ^ dur#isw#ft#-a.'S^i&iii— ^Hit. 

(false), iPSi W-T'S W-feE (&S>iW3fefJ 

inwijpi. 

JE1Simi&$2A.22 iS»&&25#^^fflTMg&mBS^vf»'S6 < ]^S5o 

&— — TcigSJfrfc (SJf#&&#ilD && 

lit, while i§fy7$&#ftWi7fe1£$iJ i != s.sizeoft^^*, M£®!|j£#j7, *£;**£ 

S&. }n* i s-azeOffi^MiS, 
-«S<l?»mlAlaa®7 . 

jW^T-4e while S-tSftgET 

Awhile 

whlie {j i= s.sizeO && i i sspace { s (j ]) ) 

afflSKWIfflisspace^JirE^lAj 

&— 3fe^ isspace 

#M, &£isq»ce(s|j])MgJftMllg. SPii'hfcttttSbE* 
s^japs^rtSPM while mttzfs, 

£ltiftMMRt®i&£7»A. inSSfl]ft^7*A, Wa iff j W#iP#^7- s.sizeO° ®H!l. 

stflistaatfesyr-^w. wjjfcm^te&^MSfcatrei += 

// m*ttS!i7-S^$0^ 

if (i 1= j) { 

// AU ffftftftlH S N j - l'NPft 
ret .push_back<s.substr (i, j - 


i>>; 
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i = j ; 

} 

push_back 7 string substr 

Mmmimm^T cw) m sr. ^§ 2.6 tain 

TO^it. -^ff«+W5clt't*«[«t3&±T|ifctWW^. ££S3Mn#S!l7. 3Mrm#f«# 

5.7 lijift split 31& 

&mnTmmzfs, Min^airis. 

®A> split SIUW vector ff) 

i*i# 7. f^aina^UM-EK split ssc& 

fM7W)!lia(l!i^. 

Mar*. itmiExtMw spat a»gs«'i>7. 

ibSWnjfc* split 

int main ( ) 

{ 

string s; 

// 

while (getline (cin, s) } { 

vector<string> v =• split(s); 


//&* v +efj«-''N¥rig] 

for ( vector<st.r ing> : : size_type i = 0; i i= v.sizeO; + + i) 
cout « v [ i ] « endl ; 

} 

return 0; 

} 

ii^g#*g-#;i*X-*Efi 1 *|X. irtringltJ|^7a* getline 

m. getline CTMt#**, &-'MMfc£“ > N*X* (istream), 

mmmm t ft $ 3 1 
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ffl + o fc#SMn»tRrW : £-+ 

ip getime 

C. /!AM^©tt±j while @-63. 

atiES-tfftlgfffiSa s *, split, M split 

Mfcl§H&JliJ4HM&£v*. STF*. ainw ftf»]v, 

#. split «ff]ifcSEisfi : a^a»[^fiiisiftffi'efli split 

7 , spin mn 

w tm-r ■. 

i nt main ( } 

{ 

string s; 
while <cin » s) 

cout << s << endl; 
return 0? 

} 

£&m, wm suing $&AisiM$*iea 

tr&MI'W. split If^lllrllie'l. 

5.8 

*§i.2^§2.5.4ii, «m. mi 

— *Jt® m . &m. 

j£ / H«]®'i5fc£ Stroustrup #t¥&<J«C++ programming 
Language» (Addison-Wesley,1986, j&— JK) W“ ^S+ttiJR, ffi&M£<<Ruminations on 
C++» (Addison-wesley,1997) — 7 tfc^JJSAfKjSH’f • 

5.8.1 

£32-Tf*. T?1flS3fe(RiaW-'H^*W364fci 
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Yector<stting>#SaWl«l*tM«fW^. fMflft 

vector<string>|^Sfi9[n]ft p “this is an”- “example”- “to”- “illustrate” 

LU& “framing", frame W®». W&taftWtllffl frame(p)^£ 

— ' i^vector<striQg>^SKtt- 

************** 

* this is an * 

* example * 

* to * 

* illustrate * 

* framing * 

************** 

string: :size_t.ype width (const vect.or<string>£ v) 

{ 

string :: size_type maxlen - 0? 

for ( vector<string> : : size_type i = 0? i i= v.sizeO; + + i) 
maxlen = max (maxlen, v ( i } . si 2 e ( ) ) ; 
return maxlen; 

} 

maxlen 

maxlen ^#7 v £&. 

£ frame Mlftlitt. '£&**— 'h vector<string> 

vector<string> frame (const vector<string>Sc v) 

{ 

vector<string> ret; 

string :: si ze_type maxlen = width (v)j 
string border (maxlen + 4, *’); 

// 

ret .push_back (border ) ? 

// SftirtSPMff, S-lf 

for (vector<string> : : size_type i = 0 ; i ! = v.sizeO; + + i) { 
ret.push_back ( " * “ + v[i] + 

string (maxlen - v[i].size(), 1 ') ♦ "*"); 

} 
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// 

ret . push_back (border ) ; 
return ret; 

} 

SlSSt^iSls] — -f- vector<string>|IIMWl^]#> ret 5fcJ? 

A^§1.2 W spaces (S£fn£§1.2 t t 1 tP#7Si'£jSO SAM 

*S«i* > Ni^. Sllffi border maxlen + 4 

pushback*® border ret, i£#®fc^$7$3ei&tl° 

stf*. v, 

t'TcS^Jih. pushjjack ffoBtM. $7]® 73 7 string 

ft. JEiBRTO§i^+^ 7 ll¥®JW-ff. 

M'^-'t'^-ft^ string(maxlen - v[i].size(), ’ ')$5£7 — 

it border tftfrffl W2f3$Jt-#fcN maxlen ifSltmf $ Wiiffl«^iafl75IW 

iCHo 

W7S®feHK. push_backW##:ft— *6?f 7M^-. 

5 . 8.2 

Single 

^j— 4SSI£$E4i‘ 9 — Mfcf££&£* SMgfc 

nrtuw^frffl&Sc. -tfenrU'(iS^iftiEK]^^= ifcMisfc#— wibissspj^ 

tin^ryM-f vector<string>2$i!ft 

aa— ^j££»isaa‘&M#3i2ri£. 

tt— wwa*. aipiiss?f$^iss^- bj&» 
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mmm s e^j&a^xfv = 


vector<string> vcat ( const vector<string >& Cop, 

const vector<string>& bottom) 

{ 

// SftJTjfiWffl* 

vector<string> ret = top; 


for (vector<string> : : const_iterator it * bottom. begin () ; 
it != bottom. end O ; + + it) 
ret . push_ back ( *it) ; 


return ret; 

} 

mmx ret top te 

bottom ret; &Jg> &[e] ret 

tens, 

iiis-mt. ss±s*®in7c*. tewy^^^«s« 

giiiAtn. 

s^'H^s+^jal. mn-rnmn 


for { vector<string> : : const_iterator it = bottom. begin () ; 
it != bottom. end {) ; ++it) 
ret .push^back { *it) ; 




ret. insert (ret .end { ) , bottom. begin () , bottom. end 0) ; 


5 . 8.3 mmmm 


«&«#rE03fe+. MM 

wk, aw 


Mm 0‘j.x.ttro 

mi&nftittsijB? mta, in*pft^7*rai6Wffi3iE, 

iimMp tensife. ^f]W|gffifflhcat(p,frame(p))^^it: 
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this is an ****** * ******* 
example * this is an * 

to * example * 

illustrate * to * 

framing * illustrate * 

* framing * 

************** 

($M) £W. 

mr&mftftzjsr atpraua^aftr* 

vector<string> heat (const vector<string>& left, 

const vector<string>& right) 

{ 

vector<string> ret; 

// width ( left; ) Sn 1. £WIBIl!S&2.ffi9— ' 
string: : size_type widthl = width (left) + 1; 

// left W right M'S?! 

vector<string> : : size_type i = 0, j = 0? 

while (i ! = left.sizeU M j ! = right- size () ) { 

// SS^tefcSWIMfcAE* 

string s; 

if ( i i = lef t. size( ) ) 
s - left [ i* * ) ; 

// 

s += string (widthl - s.sizeO, 1 '); 

if { j ! = right . size ( ) ) 
s += right [ j + + ] ; 

// ffi S 

ret . push_back ( s) ; 

} 

return ret; 

} 
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lEiam frame vcat JftfiftWSP#, 

® **£«*&*-, &#, s^ftm^aaait^weMwwfflifetiwg-^s^T. my 

#tAfoi*tt0fW7C*. Silt, while 

left, mmmfttm&STiMmm s to y^miymiA left 

SfiJIij7u#, 

string 

mm mm, &s&<j “«” 

mni& s.sizeO«i width 1 M&it, s.size()5&£Mmieft 

s.sizeo#* 

7#M^7widthl, 

&TOiS, 7aK^ y hK]$e»in*s.size()^7#, 

M right ^M^-^SfTOSfflWiS.^ifefl^raWM. right W7- 

>ms, mis, »n^5ijB^M^w«A[pi**ih — m 

imfcn&Mfftm, s * while g^m*^ 

*&. 0*1 s&s white wrttojfrisw. #j.^ni^f7 


5.9 /Jxgg 


®jsc. 5!f@Hir*jih, i«ffli]«wsiMs. m&m&T 

£8##. «» string 

conlainer<T> : :iterator 
container<T>: :const_iterator 

W£ o 

container<T > : : size_type 




ft*})****#***-*#* 
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c.begin() 

c.end() 

c.rbegin() 

c.rendO MT *^M£mfa£#iN5-+7n**n 

container<T> c; 
container<T> c(c2); 

jgjK.-'Ngt&c. 2, B& C %i c2 

contanier<T> c(n); 

^.-'NT a 4" 7 C*WW&c, c tt# T (§7.2)o 

MTI-M, Mt 

SP^7n*#ttttA&M0 o 

contanier<T> c(n,t); 

n ^ 7 ti*KlWS c, cM7&Mtfitia.#« 

contanier<T> c(b,e); 

— tg#» 

c=c2; c2 c &<J A # . 

c.sizeO i^Sc&lTn^-'Hfc- size_type. 

c.empty() — 'N 5 llJ£. c 

c.insert(d,b,e) 

c.erase(it) 

c.erase(b.e) c *fl||$A it i&^E&[b,e)ft^ffj7C*° #7*. 

i£W, SSiA. 

lWK67n*^W7n*mi£«#«^^». 

c.push__back(t) ^E c t» 

string I^MlnlHM^TitnTWf^: 

c[nj 

♦it ISJftSIffl&ft# it it SI' 
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It->x 


ig(*it).x Sffr. it 


£ x. &tt$fc&.fer . iiJfttWffiH. 

++it 

it++ HfMini, I'jc^o 

b==e 

b!=e 

string mm, 

string ^3B8¥Stff]4?#SI5E^W^T3a:^ffiWftiifi. 

WSMfct*h string «&7; 

s.substr(i,j) s M£EI5l[u+j)+tt*3lffi}S^W^fr M- 

getline(is.s) A is it ~^7 & s + . 

s+=s2 ffl s+s2 s 

S18W^M£SAK7«I. 

-ttss4)-S7n#Wfe* ; i^Htaffia^rmiftai— 

v.reverse(n) n 'Huff, 

^^7^®^ insert ^ push_back 60S 

v.resize(n) fcv-'Mfrfc#. n. to£ n fcfc v fi^BTfeS'K IP4, 

S&'M&atftlMfc* n tom n 

v Ktu* 

list 7*Sfc^^ ^ list ft list 

Wtft^'S-S-7Si;mS5.9+Si6Mlli®. », 

l.sortO 

l.sort(cmp) ^fiffl^list^*|liaW<jtir^*S?i)lW7Clft cmp 

*#y«7n* e 

<cctype>^i#* 7 Wffl K bS» : 

isspace(c) tom c H: true(jt) <> 

isalpha(c) tom C true(*) D 

isdigit (c) to* »£**«»<*). 
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isalnum(c) M c true(JC). 

ispunct(c) $nH c II— tme(Jt). 

isupper(c) c ^ true(3C)o 

islower(c) c ^ true(JC)° 

toupper(c) 
tolower(c) 


5-0 + 

Sife. 


The quick brown fox 
jumped over the fence 


spa. 

The quick 
jumped over the 
The quick brown 
jumped 
j umped 
The 

jumped over 


brown fox 

fence 

fox 

over the fence 
over the fence 
quick brown fox 
the fence 

The quick brown fox 


# Aho > Kemighan fa Weinberger 0f M ft < The AWK Programming Language } 
( Addison-Wesley,1988) 

tea±. Hitt. fcAMss-w 


The quick brown fox 
quick brown fox The 
brown fox The quick 
fox The quick brown 

2 . 

3. 

iE$ til : . 

5-2 mn-'t-S & 
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'HR*. list. *f7lOfi\ 100 10000 

5-3 ^ffl-'htypedef, 

WS7 Usttf&ifrftttfiR*. «^#»«®*Mi$;'hliR*. 

5-4 <#= 

W&fcSgja&ff). *17 list Sift 

ft. MM list 

vector »W»MAS«MMiS. M^ffL 

5-5 -' f'%$} center(constvector<string>&)tKlSt!{ 0 £:;&$i 

,S#-T. & 

5-6 £§5.1.1 ^WejrtracLfaiUaSfefjfiStT^IAftftvW^f^SftW^^ifift:. S^32 

resiz eaftMvWMMSi!#^*. Sl§5.1.1 S7®MM£& 

M9K? 

5-7 ftJtSMD^W-l M frame ftgfc, 

vector<3t.ring> v; 
trame(v); > 

jsee-t width m frame a»w»#. m, 

tHA, 

5-8 £§5.8.3 ft heat ®»*. MStCI£ while WttJSSfctJ’I'jejSt s »iS, 

5-9 $a^-'Ni#*tfm£*frAM*M3. fcdiMteaft: m 

5-10 ®3:^-Wl^i*SiWlp-#K#-i5) 0 mM-Wm*. 

5-11 £jt*MXM, mi%, 

MM. _htx^«[S] £«^«7. *#b. d, f, h, k, 

[s)#ifi. Ttf*#*ftT8iti7:fc*frM'h3i*#; £3l;JeWfc+. 

^# g , j, p. qlnyflH?®. 

*if)o 



mmmm 5 mtffenmm' 

mm. fRlix insert erase *«ll^7C^o *f 

3\ string^ 4^0 

c -a m string^) 

^l"lHt^S'£W7nj(E. W. 

(#»jm^) mwxittm. a 

tt. 

jrateteffiT-awgpifrfc. 

6.1 


£§ 5 . 8 . 2 *, 

for (vector<strinq> : : const_iterator it = bottom .begin O ; 
it 1- bottom. end (> ; +*it) 
ret . push_back ( *it) ; 

ret W$IIA bottom foSMJl^T 
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ret . insert (ret .end( ) , bottom. begin () , bottom. end ( ) ); 

»A7c*w«t^ns?F#. 

copy (bottom . begin () , botlom.endO , back^inserter (ret) ) ; 
iSSIL. copy il— 'H£S (generic) If W back_inserter PW^— ■ 

tis. ^^m09mmekn^7-ta 

mta, copy^MT-^w#. begin, end » out. afn^-e 

injeEfBl[begin,end)^Mm‘-t7C*S^ISiJ--^^(A out G*+. out gfM 


copy(begin, end, out); 


while (begin !- end) 

*out. 4 + = *beginv+; 

EfnMtoTOiiME'F: whUet#Wfc0c7&tt»Mte. M copy 

begin++jg[5] begin 

begin 1. JfefiJiSift, 

it = begin+4 ; 


it = begin; 

4 4 beg in; 

*(out++)lft— +¥ . Sjfc. 

*out++ -• *begin++; 



( *out = *begin; ++out; ++begin? } 

back_inserter, 

MifeMltflSt ftftl, £ backJnserMret)$ffif£BftMM> & 
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#^jret7p#Q -t-TU^o Sltfc. 

copy {bottom .begi n ( } , bottom, end ( ) , back_inser ter (rec ) ); 

M$!l7 bottom ret ret 

bottom. size()o 

// »* rcr. T*— 

copy ( bottom . begin { ) , bottom . end { ) , ret) ; 

S£l*l2j copy 

m 

/ / Si is ft ren . end { ) &?f 7Gjft 

copy {bottom. begin ( ) , bottom, end () , ret.endO ); 

MMfta^TTEfEiififtdTC*. *§6.2.2 

back_inserter — • / H§ E iHr$siP7C^. MT'ftlXji — 't'WfitfKjTUjRs 

6.1 .1 S— 1^0B split ®7 d^ 

s P ut, mi as*§5.6 * 

Witt: 

// JflS#»JaaeE«»y*true{JC). Sffil* false 

bool space {char c) 

{ 

return isspace(c) ; 

} 

// JflS#SSJ62SE® false, ^MlJA true 
bool not_space { char c) 

{ 

return iiGGpace(c ) ; 

} 
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vec tor<string> split (const string^ str) 

{ 

typeaef string: : const_i cerator iter; 
vector<string> ret ; 

iter i = str.beginO; 
while (i O str.endO) { 

// 

i - f ind_if (1 , str.endO, not_space) ; 
iter j -- find_i£(i, str.endO, space); 

// Sftiffili, 

if (i l = str . endO ) 

ret. push_back< string (i , j ) ) ; 

i = j ? 

> 

return ret; 

} 

siit, aiiMstiwui-iif#. mn 

i^nj str 

s<3„ -M.nmr -wm, Mm^strg.^'S. 

M iter string::const_iterator T » ® 

sift' aitRftf] 

t&ffl'E*Atg|»]*W7C*-#. 

find.ifo 

$, '££#$!! U Bfr5##^/5i£[E] true "K false. find_if 

^m^M^r-^isspace 

a^'SStsrWAtai'ttM^^^S! (tt$Hwchar_t) Wit. 

4M75, Spaced not_space Wiii^ 

*IWPat]»fJBW3llW y MR*W isspaceo 
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fmd.if zb , i 

— SPM2 Str SMTIftSf findjf i #2&&[i,str.end()) 

$t— jgE^ESstr.endOc Hifc. j str ^ 

J&t. j &#MS7 

str.end()o 

«, iWj#£7str+M->NM3. 

SSJgMiiJ ret 4 split string::substr^'J]t3i^S.^o M, 

split 

substrlK*. *B&, *nifc&mffl7 

string^ j>* spaces 5£XW®fflfiA Mlift 

ffiA ret fl^SS. 

lifi, a^-^Sl7)S*+€lS&7^?i i*n str.size()ftTO**9^iJiit 
WM-ftit- Wist, findjf i 

str. end() 6t( iS H3ffl > MW'&W&Mffi i findjf 

M0^, fmd_if^2#E|aT[i,str.end())m^'b*#Mli) str.endOUt^#^aESA 

6 . 1.2 mSL 

[H] 3 tfiffiijWMIP-^&a#-is] 0 MSP, “civic”. “ eye”, “level”, “madam” U 

R “rotor” 

bool is_pali ndrome (const strings s) 

{ 

return equal < s .begin 0 , s.endO, s.rbeginO)? 

) 

return equal # rbegin 

utrawj&im 

SI begin — #, rbegin j&HI-'NStt*. {!£&-&, 

equal ®ifcfcbS7M^?mM®r'£in^2^^2^#6 < ]lt» te>§£ equal 

equal 

mm& Mbegwouifk** 



no 


* 6 * 


equal aUt^jCs^M 

^ £'Mr*HEJi& 

fflfrJBSW. 

6 . 1.3 W^URL 

IK) URLo 

URL 

protocol : / /resource-name 

SEW protocol ($>K£fSO W resource (?J?®£fSO 

— fMnSfc&ifc# ’tT^.lTlffft protocol-name WSft&'S-G'lIIltt 
resource-name® 

url, SiftfunitMin-i'- 

vector<strmg>^MBtl-®r 1^ URL 't'7C^= # 

URL w-»3h $D«i!!7 

SPinaftfetilHlS^ protocol-name resource-name: 

vector<string> find_urls {const string^ s) 

i 

\ 

vector<string> ret; 

typedef string :: const_iterator iter; 

iter b * s. begin {), e - s.endO; 


while (b ! = e) { 

/ /*»-+«*+*»* : / / W*« 

b = url_bey <b, e) ; 

//***««?& 

if (b ! = e) I 

//&&]& URL fKl&lfcffl# 

iter after = url_end(b, e) ; 

//ieftjS^ URL 

ret .push_back ( string (b, after)!: 


/ /# b isnj}ia#gi!cfiT*fr + url 
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b = after; 

> 

return ret; 

} 

URL. g^URL^ifi 
urLbeg $1 urLend S%. SMtatiltf] 
iftfcUHrA+MttM URL W7HM&&H. ^ urLbeg aSfcfiftlHSJ^W-'^WSIcW URLo 

in*W MiS. &*'£W#J^3I»A* 

KlURL, IU^'e#i6lHl'eM*- > h$* (Sl'Wfflile) 

M urljbeg mn-'t' URL. j®&SW]MT-'Nifc£WB uiLend^t&fflii^ URL M 

3&>hM#&&£MftS?F$&flNS. £SJ£m7*AM&mi£«S&7-^*RrtB 

URL S9-^KlW^ih. URL W 

0itfc, url.beg #fl url_end ZB, b 7 URL 9^ff A. Mi&ftSSe 

0ij?g^7itfc url w*us— 

e 


b = url_beg (b , e) after = url_end(b, e) 

teiisa^^SArctw 

iMT^amsftfcWAiiftibMWMiftT-^uRL. h*url **&«££&. mm 

flliE b URL while fflffi 

JfM^^WWflrA. -RffWih. aff]ifclSl«MSfl s 3filHllP > f^a^'7URLMlRl*. 

Jjfcfc, it3Mf]3fS%&— "F urLbeg ft url_end„ urLend a#[fcfc4SEflM£. 

string: : const_iterator 

url_end<suing: :const_iterator b, string :: const_iterator e) 

{ 

return f ind_if (b, e, notour l_char) ; 

} 

a^'©WmK7UM'E^Xf^a^Kifind_if®f[*^.S;ina^§6.i.l 

fljjil frndjf 7. find_if -fti^7— not_url_char Wilis]. 

ft^Rrtfefcba*— t- URL * ftJ. true* 
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bool not_ur l_char (char c) 

/ 

l 

\ 

URL + 

static const string url_ch = "-;/?: @=&$ 


} 


//# C 'hURL 

return ! (isalnum(c) I \ 

f ind (ur l_ch . begin ( ) , ur l_ch . end { 


c) ! = url_end{ ) ) ; 


static (#iS) 

static 

Hitt, ^n^MffiB-^^ffinot_url_charK^^^3t^|l)^4i:?^^url_ch, 

urLch mu, -aaffi»re® 

not_url_char 17 {£7] 7 [S <ccty pe> A £ ft >1 E isalnum ISISCo i£ft-©$fc1&lHT5l-Kj 0$ScMl5 

mm, ond 

m&, aifindjf-#, »^nsjfeEH« 

W77ft±WMHS, ®mtB«aiBiK)t_urLchar®»7. 
t^iywmift, mu. Me* m 

& not.urLchar^ft^fe false Ho c liftft^'ffeH- SPS^i&Ill true 0 

isMi7 ; rnimmanmm mubeg «? &^®»£tfc«&sLw. 

fcj.tfvSCt. m^±, protocol-name, 

protocol-name o *7IRMft&Ja. «Miq7-^$&JlC. Mlto®# 


strigj : const_itcrator 

urljceg (string; : const_it.erator b, string r : const_iterator e) 
{ 

static cosnt string sep = "://"; 


typedef string t : const_i terator iter; 
iter i = b; 


whi le { ( i 


search (i, e, sep.begin{), sep.endO)) != e) { 
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1 1 

if (i ! = b && i + sep. sized != e) { 

if beg 

iter beg = i; 

while (beg »= b && isaipha (beg [ -1 ] ) ) 
--beg; 

if (beg ! = i && i + sep.sizeO 1 = e 
&& !not_uri_char (i [sep. size { ) ] ) ) 
return beg; 

} 


// ®m?JW^>ES#^-^uRLW-w^ 

if (i S = e) 

i +. sep . si ze ( ) ; 

} 

return e; 


E.W, URL W5F^ 

URL WiS° 

URLo ggnot.urLcharaife+WurLch- #, 


$£#&W(static), iffiJ.a^-^#*:(const), Sitfc, M'EW 

url_beg WBHKttflJjSU 

ii^asfcin^f * b m e + » 


b 

i 

W.X http 
beg 


: // 

T 


WWW 


. acceleratedcpp.com 5££flIE:£ 




*n£##Ji-7- URL Wig, IPiSttSI i URL #SSftW?F3k« 

protocol-name Wig. IP beg protocol-name WJF $k. 

&1'aSfef5fciEffi7 search search 

i-^TSIP 3?2&W#y!l. ran*NMfBg*7— W7U 

SD* search £!&, 3P4'&»i&®I&- 

Sili:. search^, i WSP^&SaK# 

'HNS#, »4.T-ifcWlft&ft£&#IJ&7 protocol-name WSP®^ 
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£6* 


n in £££ protocol-name 0<]iS. 

protocol-name. ^ij, ^fll&Y 

beg £&. tom® While fffl^A* gftmttJIttftiMb beg, M»*e*»7-+ 

M]W^fS7fitS« ; H— m§;£, M- 

>N&«£#£3I, »i£*£fi(ji£tt$Hfe£££. &*0i£ift, bed[-i]Mfe«©M beg 

tft-rWZmm ®fl]nTMbegI-l]^Ji*(beg - l)WW^. £§8.2.6*, 

£m#Wi£ft«iMrHiSAMj||. |g-*»&^*£<cctype>*£X^ isalpha aft, 
protocol-name. £&[H beg Zfif , 

tr&, Sf]SMffiiA'f^tSd>- > M*6!i??f. ftifciMn 

SttKi+sep-sizeOflieM. . *&JB. iMH 

ffl i [sep. size()] 5^ i7 |nj , i[sep.size()]S*( i + sep.size() )6t) t'fsHjo 

not_url_char, Wtti31£~ -* URL *. *I*3£>Nj=ft*ft, 3P£a*Ml 

ftM®true, 0]fc, 

ft&fiiiitrsift. 

£§2.7 TO. 

— '£*reMistt 

6.2 ^i+SjSaM^sliStTttS 

£§4.2*, ^fn^a-*itw^Etu^*, 

SkflSfeUt, A^Y^.ii». Mm 

4 
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Sl»W®«S3:7-»cUi±ftM^iW^ffi^atfcR.lfefl]Stt^®f3feW:aT®Wi'^lRlW 

7 NM: 

6 . 2.1 

$HW7-®ttfi9. ffcm$ffl§4.2.1 tW Studentjnfo 

HmW§4.2.2^^ffl^Klread®M»^Wia^o TO. StmfcS-^Sft. &-7S& 

bool dia_al l_hw (const Studend_info& s) 


> 


return { { find (s . homework, begin ( ) , s . homework. end < 
= ^= s . homework . end O ) ; 


0 ) ) 


ii y t^®SScis6’l“j7 s.homework 0 Klo 

jCfmd^i^|E|{tSlhomework.end()ffitb ® 0 £g®S~f¥. JoWSUSSttMt- IGA find 

ain« 5 SM^i^*#^*did 

fP didnt c 


vector<Student_info> did, didnt; 
Student_in£o student; 

while <read(cin, student) > f 
i f {did_all_hw (student) > 

did. push^back (student) ; 

else 

didnt. push_back (student) ; 

} 
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i f (did . empty { ) ) { 

cout « "No student did all the homework!" « endl; 
return 1; 

if (didnt . empty () ) { 

cout << "Every student did all the homework!'' << endl; 
return 1; 

) 

true; ^S!!j. false. 


VL&. SmmT$PK^A^i2^«'&fneMf'Jdid«didnt 

^tran. 

ffivm 

M. *r-s*fe — 

amSWMai1ifrm##r£SW®#tH&. mn& 

siihji^a«rtnffls^w^#ra«cw»:. — aw dinnt «tm. 

^a«[. glJ&T, ®fflBSfflaa#WSNST. Win. £§4.2.2 £f£M4C compare 

^Wsortws. i2#s^is. 

• — 

Win. SJfe+WMW— 'HMfrSi— ' median.analysis 

j®£, &M£iWrTffiWa***«-ga#£M£*: 
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write_analysis ( cout , "median", median^ analysis, did, didn't); 

X write_analysis (Zlltu, ifc$fcff]5fc5i55£.X. median_analysiso 

double median_analysis (const vector<Student_info>& students) 

{ 

vector<double> grades? 


transform (students .begin ( ) , students . end ( } , 
back_inser let (grades) , grade ) ; 
return median (grades) ? 

} 

% transform 

7#^®7cSfWE^; taw®. 

transform 0 

fftflL, backjnserter (§6.1)WM&®i&t“ S Wife 

ft, transform W^^WJPS'J grades^. M grades 
transform transform 

Sit. transform WBt®, S't'lHffl 

grade S&Sffl'F students 

grades median 

fcTf-Jf'fcffllB'm. 

a®**^*^— grade a&*r/l-tMJK* . 

>HK*. grade MlM, ©MiHfBM£&4.2.2 HR*. 

grade 

fiT, transform = j» transform ® 

is)Bt^SiJ^.^jglHl^'niedian_anaIysiso ES3j median_analysis 

catch = in®#*# 

catch, 

MJjEp <s&#*&iT8J. 

grade fyMf try S«3 
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grade fjmm& 


double grade_aux ( const Students info& s) 

\ 

try { 

return grade (s); 

} catch (domain_error ) { 

return grade (s .midterra, s. final, 0); 

} 

} 

S^^S5C«ffi§4.2.2+W3P- y h grade JK*. (catch) U#iJi 

ffl§4.1 grade, double 36M#«. 

sitt. o, 

SB,#, grade_aux 7 : 

double median_analysis (const vector<Student_info>& students) 
i 

vector<doubl e> grades; 

transform (students. beg in ( ) , students. end ( ) , 
back_inserter (grades) , grade_aux) ; 
return median (grades) ; 


SE$!MnB&ftl5M:7— 3P£. ^£®ci±M]&£^write_analysis 
BEo write_analysis ffiffl— 

void write_analysis (ostreamk out, const strings name; 

double analysis (const vector<Student_info>&) , 
const vector<Student_info>& did, 
const vector , Student_info>& didnt) 

( 

out << name << ": median (did) = " « analysis (did) << 

", median (didnt) = " « analysis (didnt) << endl ; 

) 

S —f analysis * 

c^s±, ssa;OT^§io.i.2 *#£!»#. 
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void, ma. miw . ^afruft-^aft “&i@r s (void) m 

retum ®winriiai 

SM- fJ5C: 

return; 

wiBiwfiiimsi. 

Site, 

int main < ) 

{ 

// imRm 

vector<Student - info> did, didnt; 

// 

Student_info student; 
while (read(cin, student)} { 
if (did_all_hw( student) ) 

did. push_back ( student) ; 

el se 

didnt .push_back ( student) ; 

} 

i f {did . empty { ) ) { 

cout << "No student did all the homework!" << endl; 
return 1; 

} 

if (didnt. empty U ) { 

cout << "Every student did all the homework!" « endl; 
return 1; 

) 

/ / man ff 

write_analysis (cout, "median", median_analysis , did, didnt); 
write_analysis (cout, " average 11 , average_analysi s , did, didnt) ? 
write_analysis (cout. , "median of homework turned in", 

optimistic_median_analysis, did, didnt) ; 


return 0; 

) 

average_analysis ^0 optimistic_median_aiialysis sfcnTUT . 
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6.2.3 

mMit average_analysis W¥-*Sitfl 

&im sifc. &&$t 

median 

double average (const vector<double>& v) 

{ 

return accumulate (v .begin () , v.endO, 0.0) / v.sizeO; 

> 

S7’iilifc'f3lffi7 accumulate iilfe, accumulate 

<numeric>+^Hi6tlo 'b ^ 7 1 :A Q accumulate ffi 

rn to£M®£ft£“>h#»to3SSI. Silk. lintflasIWfK-#. Mffl7o.oi 
7<£0 ®»IJ, 

ffl accumulate »:tH 7 EfBj 4 ] W 76 *W^ilS. Sflffi v.size()5fc|&i£'i\&*n, v.sizeO^ 
- y.SfmT^-7 average average_grade 

Jt^W^r*7: 

double average_analysis (const Student_info& s) 

{ 

return grade (s .midterm, s. final, average ( s . homework) ) ; 

} 

££XaMffi7 average ^'Siie&'HlcmS^.l t 

&J grade ®£fc, ih grade 

W7i*^»«B£ft:£Jn» average_analysis 

double averaye^analysis (const vector<Student_inf o>& students) 

{ 

vector<double> grades; 

transform (students .begin ( ) , students . end ( ) , 

back_inser ter (grades) , average_grade) r 
return median (grades) ; 

} 

median_analysis average_grade 

grade_auxo 



ft *)£#;£■ 
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6.2.4 

optimistic_median_analysis — 7 optimistic( 

aff]«ft^±siwsEjS«wa*3tfMwsjS^^»#aw &*n 

snrne& > Kt-#i>iUft optimistic^®, a 

^fWstraUM, JS&JifctfftTS. StTOfflO^ASEjS^W^MSt: 

// s. homework SP*a=fa#»7C*?¥S»a. M'J^O 

double optimistic_median ( const Student_inf o& s) 

{ 

vector<double> nonzero? 

remove_copy{s .homework. begin ( ) , s . homework. end ( ) , 
back inserter (nonzero) , 0)? 


if (non zero. empty ( ) ) 

return grade (s .midterm, s. final, 0); 

else 

return grade ( s . midterm, s. final, median (nonzero) ) ; 

} 

^aifeAUSlS homework l^tb^TC*. ' t-frMftSt - S^StIrIS 

Ri]M nonzero. § 4.1 grade » 

MMM nonzero WllfflJ-ftlMJS. 

nonzero, ftfliUffiT remove_copy 

remove_copy “fiST US*. 

remove_cope 7 remove J^rlSStl Xffc , 7" fit /£ Eft @ 

remove “M” 

“HIT’ «- SWJ#«Wift-T “«»" 

4 . 

remove.copy 'MMt. &6A£&&UJI&-#. remove.copy Jf&lg 

backjnserter nonzero 

^£iM1lSiM£lri | J7, ifllffl remove_copy s.homework 

$j nonzero * . $/3, &ff]W nonzero grate 

is#- $D® nonzero 3jS, 0 3fcf£>&5 
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6.3 


m%vEm, »A^Min9Wi£. am^raaflOMm# 

Jg-4^*W3$SW£A0ft. 

WM. SnMKltt^SS, Ajifc®in®fflT- t 


6.3.1 


homework^, B«A 

remove_copy AM1K9lKliv§if^ikft7M14?f 33 » 05t1l 3 34 HiT W lA® A 


vector<Student_info> extract_fails ( vector<Student_inf >& students) 


/ 




vector<Student_info> fail; 

remove_copy_if { students . begin ( ) , students . end O , 

back_inserter {fail} , pgrade) ; 

students . earse (remove_if (students . begin ( ) , students . end { ) , 

gfrade) , student . end( ) ) ? 


return fail; 


} 


i£^;gj?fn§5.3 

#, fail 

^lnJE^W^fT’4 3 . I^WIC^A 

fail *P, erase students 33—#;, 5c 

inm remove_copyjf fail * . &A®M««in£§6.2.4 

^0fffl(ft r emove_copyffitl 1 U®ffl7— AWWA:l:-AiaA#A'£6<j1&$U 

fgrade(§5.1)^JiMfflS«mS: 


bool pgrade (const Student_info& s) 
{ 
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> 


return ! f grade ( s ) ; 


remove_copy_if. “Mm” & -«£iB 

tttoitm. sfcjftw, -awr 

j|f c . 3^#0tliS, pgrade ■fkM^u remove_copy_if 

H5fc. removejf^ “*” tt&titJ&mmm 

Mtc# 0 Mik, xt “wm” ip? I ^ ^0*5;l^±^‘SW7CMffl^ o BB- removejf ffi&M 

sfaaw. w$n. 


ate 

ate 

*ate 

*ate 

ate 

*ate 


t 


students . begin 


students . end { ) 


removejf fc*S* , £ff]e&ifc J J 1 iESftM 

iit. M, 'smaw*ie^^^$wsfn**fcs. #ii 

&& “mm” m mm-. 


Afe 


X& 


i ~~r 1 


7 A& 




ate 


7 Ate 


ate 


t 


students . begin 


students . end { ) 


remove_if 36 ®—^^ 


ate 

m 

“aiT 

m 

m 

*ate ! 

ate 


t t — t 

students . begin { ) remove_if EtfjSjR students . end ( ) 


£T*> Students 

fltj erase 3 %. fcWW'NStt##*. ®W^»T*iS*i£'tt#^f^WEratft'l^rW7cJf. 

removejf 0rJ£®fcji&ft#-5 students.endO£®M7GfS» 
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Aft I Aft l Aft Aft 


students .begin 

6 . 3.2 -«J- 2 tft£G 9 S?& 753 l 


t 

students . end 


§6.3.1 students + 1'7C'lflPi+lfTM^^§S: — remove_copyJf 4 s 

it-#, -i^l5!j^?E removejf 4*° 

&|Sf±, partition^ stable_partition« M-'MK 

partition M stable_partition l^T^J^ 

Win. in£££W«:«B&££ 3 i #J« 

apssinstMttffl 

stable_partition M-t'S partition* 

-'Marcs. 

vector<5tudent_info> extract_fails (vector <Student_info>£: students) 

{ 

vector<Student_info>: : iterator iter * 

stable_partition (students .begin ( ) , students . end( ) , pgrade) ; 
vector<Student_info> fail {iter, students . end ( ) ) ; 
students . erase (iter, students. end ( ) ) ; 


return fail; 


*Tawi£ / ha*£«Mt£fci. itaraft^Misiaa^Agfe^&nB. 


Aft 


sts 


*Aft 


*Aft 


Aft 


*Aft I Aft 


students. begin ( ) 


students . end ( ) 


T stabie_partition 2l/p> f^nSt^SJ: 


Aft 

Aft 

Aft! 

Aft 

^Aft 

*Aft! 

^Aft 


v t — — t 

students .begin () iter students . end ( ) 

S EfSJ[iter , students.end () )M ; $J§ 
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students + 1 S , JI^7S^7C^. 

WlE^ttlB. IE«m*A ~B.«*AS^, j»4. MfflT erase 

tmmn 

ISWlltra. ^7£ extractjails + 

w&tB. s,'tn6tiitPt'uH^ 

6.4 

T&ntfjit* — 'tMx&.ftm-T&ito 

sort> remove Jf WS partition W7C*^JlIif^g. ffi.S'SCl# 

Wia, removejf *£&&£&# 

itMMi¥M 7 ^-T : tt§ 6 . 3.1 4 1 ^remove_ifW ^ 0 MB*AfPJ 7 > WM 

remove_if ( students .begin () , students . end ( ) , fgrade ) 

AAA&'A students MA®, *£fl5#— AAilii# false students 

mmj-. 


students . erase (remove_if I students .begin ( ) , students . end ( ) , fgrade) , 

students. end { ) ) ; 

&jtk, erase 0J^7*'efft#W^MJ7?lJM«7^]® o & AM erase WiHfflSmA 
students. WieM students M'&-t7fSM5W7C*. erase 

Islfttfe, £§5.3 

#§5.5.1 ^ erase ^insert 5a# 

fUlAxt H*j£SWJ&. *fff®^Te7»ii^WAEASI 

^W7U3RWj£«»- m*B erase # insert HA&M 

ttWfi 6 &®&ft* 3 ESfc. fftM, 

it Jn partition M remove Jf S# 6^1® IS AlRl-fiS^^TU^) A 

£5t4r7ia#&<J— ASlfciln. afllStASSM^— A 
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S6* 


6.5 /hffi 


static type variable*. 

static variable CM), 

§13.4 static mix. 

mm-. rtep^M void 

iftW^^iilsKt. ii#mg»Rr(Jliffii±-|t “return; ” ig^Miii. 

£## 

aftaaBSa^^'WSWaft. J6#JG.M£SP*} te ££ttll insert_iterators m 

MS MAh. 'ein^S^*#<iterator>^®^: 

back_inserter(c) 

*t#«c; a,: £-'N£tt*, a«#^ci^lil!7n*. 
jk^n^mmu^n® P ush_back mw° 

front_inserter(c) 

#ffl-^back_inserter--^, fI^££&8M&8P^A;7Gf£o push_front 

m- &&&%&&'*'&&. 

inserler(c,it) 

back_inserter — it 2lBif}i!A7uSL 

%m-. ^WJ!UTWir^tll**<algorithin>+®jaLW. 

accumulate( b,e,t ) 

ffiERI[b,e) [ t 1 fl!j^lfW-&lDilP±t^.^#^$t +0 ft£<numeric>4 I $.XMo 
fmd( b,e,t ) 
find_if( b,e,p) 
search( b,e,b2,e2 ) 

£J*^[b,e)*g&— ^1$5£4IMJti4. £&findgtM£t; findjf Jf&JSliTSis.Ip3fe&2 
->Hcjfc: #& search 2ftE&{b2,e2)0rJB^MtfflJ. 


copy( b.e,d ) 
remove_copy( b,e,d,t ) 
remove_copy_if( b,e,d,p ) 
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d JT& copy 

remove_copy M.MT #fWA^'T' t WAB; remove_copy_if p AflxEKl JG;R = 

remove_if( b,e, p ) 

“rnssr Kf7u#^wm^es. 

remove( b,e,t ) 

remove Jf -#, M&M r»®70«^fffl t. 
transform( b,e,d,f ) 

tg^[b,e)^M7C*ittT®fC^ ftlfW »*#«?£ <l4»o 

partitoin( b,e,p ) 
stable_partition( b,e,p ) 

LUilvij p ^S^;AWa^*^[b,e)^K7D»^{£»^1SiS^^#(tme)^7D«&T-§^W^ 
g. (false) ftTDlf; *#. fcSUtfffi# 

S\l7uSilisI^^ true, e, stable_partition — • / M2^rtKl7C^&tl^AJW?4S^'1'$o 

311 

6-0 

6-1 #§5.8.3 frame UR heat 

6-2 find_urls ®|fco 

6-3 

\/ector<int> u(10, 100); 
vector< int> v; 

copy (u . begin ( ) , u . end { ) , v. begin ( ) ) ; 

WMtt Rm w^ffi . MttM . 

6-5 $kM~' optimistic_mediano 

6-6 &MM & * ffliS£fc#§6.2.2 UR § 6.2.3 * W^®£fc5£)&7 nn WSJ 

life. fc)^M>tfriaate-#j£ -'MM&MbSISc. 

6-7 £§6.2.2 *, 

m, (flKSWtt) 3£tMSimi£ 

extract_fails 'if— MBWSiTRI. 

6-8 mn—t&gi’ 

K% extract_fails «Sff+fflT5*##r#£Wj£at. 

6-9 "t" vector<string>)tf £fl#rW 7C^ = 





m. w##it#«ffisaj?fa#w*ffffi7c*wie3i5 0 pushback m insert 

wm. insi^nw 

42 , «— 

Mmmmm 42m%&g%T&m 

M7G*C*it. ii-t^&MiiTSW. ^*S»#Wffl^7C*WHt 

*o m&. asnstfe. 

7.1 £#immtjttti#& 

KJ7c*-£#&— mw# 

M7c*£ft — &#*a®iMn i a*aa&#WJiiJ*. 

mta, *i*®fl]s*RESE^w^A, &#3MnttTO 

««*« ms»»aK^47 . 

£)«*&**, 

mm> ssii#M*?nb^sjtiEW«a, 
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#i.ihSMn*&««raMiSAfl&*7G*. “a-®” ^sicatT^ 

ai3SMnffli!SE7S^«5cf*±. 

Wm AWK, Perl UR Snobol *Pff rt®Mf£S6St&. 
#C ++ *, ^®6«&WW-W4h iCH^SffiW-Milmap CBfc»*). ESS 
■£*£< map>& + £Jit.M. 

7S$WE3iJ, 

7.2 

. -ihamm-T. 

ittt: 

int main ( ) 

{ 

string s; 

map<string, int> counters; // "t^&MvHS# 

// ww— 

while (cin >> s) 

++counters [ s] ; 

// 

for <roap<string, int> : : const_iterator it = counters . begin {) ; 
it != counters . end <) ; + + it} { 
cout « it->f irst << n \t" « it->second << endl? 

> 

return 0; 

} 

b3j &***## Ttt-<t” 



no 




map< string, int> counters; 

JE counters int #*5 string « 

mm, 

MW counters 
+ 4 counters (s ] ; 

&i*S, counters, counters] 

&#wis, counters wtit-tw 

aja-^^a^awa^is. atTctifumwii, fcstjt &, tfiiiD int &#wfg 
«M, Hitt. 3Sil]|g-9:fA-fi^il#^a-t 

»»fi : ++cou n tersEs]WW^. MSfcffi&7. &M*t counters[s]ira 1 AliTEWM^^ 
#o MJ7 7tcounters[s]ilD 1 ^IEllife^^l!]@t?^3±|lt'fnQ^#Sij3liS-t-#!-'i5l— i^7, 

-MSIPiATIW, MAjfcM'ffifflW*- 

it for m mm w+Mttffl r a isj m§m -. 

cour.« it->first << "\t" << it->second <<endl ; 

ihStn0fc-'T. 7 -A “M” *rW&£. 

W. mu, counters[s]£ AIIWMWfit, M. M 

Miit, lW£#»ftMil&7-^#MWJ¥ 

mm, S^ff^MSKTOpair. 

-ASctf (pair) , &«#7M^>»Jni|«fcfirst|D second W?ujR. 

5£|£p_h, S't'ifcSfW first ^StS'&'^TSi. second 

m-&7AKW<t Q 

W— A pair ° 

pm ®$t, a5M«t»^sf»i»7 first 
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fP second *J— K M&&3) V pair ISM 

pair<const K,V>. 

tea&aw*. fn-^i^^^Kiww-^M(con S t)ii«o E^pair+wa^s 

s, jffyamaaitaa-^Tciiwa®. inma^aM#*. simfnw^ts^ftiTO 

/am, &#&%, 

ffl— 1'map<strmg, mt>iS-RIS. IP®1f]^£^#7— t" pair<const string , ints-ISlSIJW^o Slit, 

it->first^^fr7C#Wa* M it->second 03) it a-'M&ft*. #f iU*it ^—7 

fell (§4.1.3), M R_ it->first fd it->second 7i±, it->first const, &=£ 

W7i&S*P«. ifcfflSttfcffiJ. (ife^aA+^-^^RI 

i wm. «. u H4 ] ^-- y tafsMgi5M 

7.3 ]*±— t-2X3lffl* 


t5fe, stfnaaa&aA -tiMM-^M, &&&%, amajetfra^w®^ 
®3fe7. in#sfl]^®cftfe^aAirD^*a^ifia. 2P&&ms^-tt;£a3fcfi£/a*- 

scB®»^7-^Hi#maft. &ffi*&$6.i.i+&jspiit 

m%t° vector<string>ISM&tllRi*, MB. 

spin, 

®MWAJF7 

W2fl£. f!lM, atntg#jll§6.1.3 fmd.urls £&, URL 

^.aAtr+MBW^SmSftW. 

*n£jr— #> a^wa^aA+w^i^w^. &- 

E3iMW#£MSTOtfl^£ > MT I t 1 ' ft 

iagmmnT • spa, 

*Jlt. «/7^l°']^ y t§Sfi < J7t*-ffcB^S.^^7, Blit 
iMnm&a - iscims-'HA string ismm vector<mt>iss 

wiRit*. 

W7&g#*s*W3i*fci«£/5, &T*itit&4n«ttW«B« 
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* 7 * 


map<string, vector<int> > xref ( istreami in, 

vector<string> f ind_words ( const strings) = splicj 

{ 

string line; 

int line_number s 0; 

map<string, vector<int> > ret; 

// iTF-fi 1 

while (getline(in, line)} { 

+ + 1 ine_number ; 

// 

vector<string> words = f ind__words ( line) ; 


for (vector<string> : : const_iterator it = words .begin ( ) ; 
it != words.endO; +^it) 
ret[*it] .push_back ( line_number ) ; 

} 

return ret? 

} 

aborts mm* m 

xref, fMf] 

£find_wordslft£X£j5®ffl7=spUt, Stt*87. 

41. Hitt, 

xref (cin) ; //4&A«‘Hiffl split 

xref (cin, find_urls) ; £ind_urls 

ifcffjfca line Kt^$3E*. 

AW^— tr 8 ^WM^XT-^nNflS: line.number W int &SW$»fciB#$&ClSfiriE& 
itaflf iAWIffiT getline(§5.7)^«^-tfitfeMAii5iJ line t- RSSt 

words line 

i 


£«.£?§- 


133 


mmim. fmd.words «irftmwa**wu&3mw 

spM& (§ 6 . 1 . 1 ) line 

$»#i&[E|-^ vector<Mring>^W^*W®». STF*»fl:HSJ0-& for 

words #£$-&&& words 

f6r®fl3t5ttSm*1fc&&&fR»*W: words 

IHP&ftJS for W rT^M^ 3JBM. 

ret[*it) .push_back ( line_number ) ; 

Silt, j£n« it words ffii-^TC*. &*¥fcHS. *it 

tf^Afr^W—NMa. SJ£SC ret[*it]i&|Hl#fiiT 

vectoKint>, Eft 

mmmi2 ap^aP'Ns^Btt 

vector<int>ieaW(^*J»^tt«®WJ&tti. iE«fn#££§9.5 +#SlftSP#. (g£ 

jt&s) mmmt&itfi&MQ-, 

vector faM 

04fc. 

vector<mt>^MW fa ftffl AK . 1N£ pushback 

mm xref m&zjs, 

int main ( ) 

{ 

// split xref 

map<string, vector<int> > ret » xref(cin); 

// S&ttii&S 

for (map<string, vector<int> > : : const_iterator it = ret.beginO; 
it Is ret.endO; + + it) { 

// m\a*m 

cout << it->first « ' occurs on line(s): "; 

// n 

vector<int>: : const_iterator line^it = it->second. begin ( ) ; 
cout << *line_it; // fftfciiJll 

4 + line_it ; 

while (line_.it 1* it->second. end ( ) ) { 



cout << " , 
++line_it ; 


<< 


*line_it ? 


} 

cout < < endl ; 

> 

return 0; 

i 

to. atestftfi't'fii 

+ MW0rWfit SfcffHfcfflTa* xref split*® 
^rA^iiM#-i5| o split i6l§!ttaMgl£ftltort#. 

sTO/f^iA&oTO^-ssp^for^, -2 tffliP&mu 'SAn* 

STOitt first 7C*^#T1H' (S*) *t, second 

cout << it->first << "occur on line (s) 2 "? 

first 

mmm- £AE*. -TO*.RW£ft&* -TOW— 

KmzmmM&mm&LT, wto&Wj* ret * „ ftfiniyt^s^ w- 

TO«M&TOM/rM. M#TOM^£W£7-TO«. 0ifcaMffl7TOfif§ 

KSWS. 

lH5n it->first £*-#, it->second SftUBTO&MM. SftjfcWs. 
vector<int>, M® linejt mtoitoto, airMTO'h 

I"! it->second 

KraaTO^a^w^isw. TOainww#Mffi^w-7^Mii-^o mi ft. 
ScfflMiaTO&TOl^ 0^ ret TOieJ 

^.aMib^W-TOSTOM&O^lffl. iirtH7-TO*^. *7^afl]B®a#ffi7. M 

1. &jg while fltTO vector<int>^mfitl(R]#^f^JT^Kl7n*ia^TSS^ 
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7.4 

nJ!ilill-'Mlfl-t«flliiiRf-tais|, iSMffiAWf^llli^Sl. ZtoWSWiftM 

^ rmmmA -. 


m ss mm 


<£SI> 

cat 

<«iH> 

dog 

<£ial> 

table 


<«i3> 

<gi»im> 

<»#«><£ W3fi> 

<JgS^> 

large 


brown 

<»#«> 

absurd 

<^(]i^> 

jumps 

<sjiaj> 

sits 

<&■> 

on the stairs 

<©#> 

under the sky 

<&a> 

where it wants 

<5J?> 

the <45ifliSI8jl> <3trtS]> <& 


the table jumps wherever it wants 

teSMiarafcfl'j*js-tT. 

<^J?> the <45Wi5Iffl> <Sbifi]> <ftl> 

the, 
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<4ai5]i»M> <£w]> 

Ofe) 

<45is]> table 

maJlS'EfcfflTM 

<Sjifi]> jumps 

<fiK> wherever it wants 

Qft. 

7.4.1 m.mmm 

ij#«ffMW£W3h *nmg#»a«wsfete^fcwww. m&mmm, 
gtfUTflft, Hilt- aM3l-7ffilM: 

^IS^nE? ainSit^-^^W-^#^M7ilt^&tI^MfflE5Se 0 

win, ^mm^mmumm “<w>” : ^a^Haeiwma- m\zm& 

<m>^ u.*m, 

WlE£fffi7fi££7^tt l Slfe&mittlf »«£&##* String. 

fcaainwaii-Ts^ft. mn%t&m *j, ffiwtffcw 

Win. #^“777” 

R«SS1I#7inM*^ii 
— 7 vector<string>IHS!M$ft5fe'S : ff ; ^ ^SEUJo ^ 

Win, £3»^ffiWWAffi&t. 

ia>a8&7H&, |H]^m^<Misj>WS<M>Mm5&7(5|#^»» 0Aa®*N£M7 

z-1%, 

its iE^— £ BWGlM 
to Hilt, &tftl"ig«7 
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vector<string>#l M fKjX'l'S^ . 

^fSBUrtS^o vector^tring^MM, 

typedef vector<string> Rule? 

typedef vector<Rule> Rule_col lection; 

typedef map<string, Rule_collection> Grammar; 

7.4.2 &A£5£ 

// A-7#5gMJftAiii£A-73:i£ 

Grammer read^grammer ( istream & in) 

{ 

G rammer ret; 
string line; 

// i£«?A 

while {getline(in, line)) i 

/ / **A#*(J*<M0 

vector<string> entry = split(line); 

if ( ! entry . empty ( ) ) 

// 

ret [ entry [ 0 ] ] .push_back ( 

Rule (entry. begin!) 4 1, entry . end ())) ; 

) 

return ret; 

} 

While ffiStJ&jSMttWi in &A#il#&ftJ?r&SJto*fciB#fS4 

line t. 4«m^T»ASEa©J7^3SdRiB»Bt« While 

While 8;CM£ffi7§6.i.i 4> W spht a8^Je£A#SPJMi3 

'NS* entry 6«J^M4A entry *£, jUM^SMniBfyW®—^ 
SfitolfrAfiS Siltaffl^Ufta'S. &M, ainswit. entry fl^-ATnX&^SB^S&ClIE 

nU^tt. ret[entry[0]]£$7 mle.collection 
t/mti, ^W§.^fOentry[0]4 1 W?t^ffi^©c&\J» iflft, ~7 rule.coUection 
Afti, £^#--^**£#7-^8* role CM, 
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£7* 


vector<string>ffl*t*). Sift- ret[entry[0]]^-^|S]S;, 

entry entry 

entry +ftt7G* (SB-'Hcfc&fl') Mtt&T-'HfiKN ^«WmIe#IMW 

rule_collection ret[entry[0]]||^Wtf £MSSS. 

7.4.3 

i£&7^»$}A:iJ5, SMHfclitt. «™«rA£ 

— 4'lfc&#Ilifcfn^M£j&-”- > MU : P» vector<string>^ 

mm* 

ftrato«^awN«*a»s>M*iPMif^w. rnisant. 

S^^nffi^^5^^^^"T'<sentence>^M3iy o ittAh M 

JSJWJ.h, OTn M. vector 

push-back. 

SW'Mtf&l (^<sentence>JF*6#*r— > N5!lS6*$M!BlJIMiflfflpush_back) 3?0J7S 

vector<string> gen_sentence (const Grammar^ g) 

{ 

vector<string> reC; 
gen_aux(g, " <sentence> " , ret); 
return ret? 

} 

^fgen_auxffti^ffi^— g #KM<sentence>MM4/S^ 

■I" £37° 

*IT*Rfn^f5ttWXf^*^itgen_aux. fSM«5ta*-T. gen_aux 

bool bracketed (const string& s) 

{ 

return s.sizeO > 1 && s[0] == '<' && s(s.size() - 1J == '>'; 

> 

gen_aux 

“MW *^HtTO'(iffi4§7.4 SP 

3P^ilA*AiE*a4f3WllttiW— i^W 
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void gen_aux(conat Grammars g, consc strings word, vector<string>& ret) 

{ 

if ( ^bracketed ( word) ) { 

ret . push^back (word) ; 

) else { 

// word 

Grammar : : const_i terator it - g . find (word) ; 
if { it == g. end( ) ) 

throw logic_eiror ( 11 empty rule" ) ? 

// 

const Rule_collection& c = it->second? 

const Rules r = c [nrand (c . size 0 ) ] ; 

// 

for (Rule: :const_i terator i = r.beginO; i i = r.end() ; + + i) 
gen_aux(g, *i, ret); 

\ 

/ 

> 

SiMH^WSiJ ret m&t, 

# ; ft g glword], 

i«itz,-T57.2+tortW. 

Bfe#ra+£Si£[ 

ftss, map lUftj find f£%, (81 

on — in#wi&#W7c*#ftWTSi Mf&ifeiJ-ivc#, fU'e^H— 'M birj 

a^ 7 n*Wj£«*. in*ftg t t>awa#W7c*#ft. M find g.end()= mat, M 

fMHtfcft7 itfo g.endO. $n*86Jl!l*ftft. ICItS^ST- 

IfrAjl&'F— £18 (trttfflT— "haWM^JWWIfeJSjaM^) a#WS. 't 

ft&S. itft-'HStt#. a^^«ffilR)Sfclt«gW-^7cSE. 

}*=£— 'HR# (pair). Sl&> it->secondJt^T— 



140 


* 7 * 


const Rule& r = c (nrand (c . size {))] ; 

sjit.ti]fi®ffaiMi-T^. to. it&di§!tz.-T. a 

m c thmto Ruie.coiiection isKi, 

nrand (^^^§7.4.4 + ;£X:TOM) Sn&St 

d& nrand - t#» n. SB^^«lHl«0,n)^WTOSi#l& ( lM= SJe. Sffflr^X 

£ gen.aux a**ad*J§W'f£3bt*ft2E r ft#-TO*o ft££-TO3t ^15^43®. 

!Pstd9t!&3Jffi'e*?F*-jR?iJWW: ^ny. adffi^ifcinsijiw*. 

TOM^&MMlETOf gen_aux J?tM Slit. 

ffl gen_aux 3fcmJ&'E ! 

— asiassaife 

to&wjs. «d*£ffii$i*fl«s. sifli^ii 

-t. in*woid^ys-tWig. 

gT^fc, ^wordW43-t4Sfe. fi3i*&WS8MW^j4^»Wifcyffi&W^MSI. StittlMa. 

mh*. ■£ 

0fTiffl^geii_aux Silt, ret # 

j&So 

gT3fe. it5tdfiJSword#iHi— 4W&**S{WM 4fe£££J4f£ffl7 i IN6 

^SdiSSOTO 

tfgen.auxfti&QiEfflWfttM. M*ffl«®£ai&r£«7ft-A. fflS. ffcdSiBtt. ftflB 

sj§. ®d 

^?#sy. wwwijiia'pii^aa&ip^fi^ffl. 

igj^j, &m. w-a, fitdfca&itH 

ajM, aiSii!0ig^^Ali*7AaMe= &#ltti?i. »tTOM7 . 

^IfT’ gen_sentence. read_grammar A&vlMIA®?8cAi§ - St'fH^&IS'ffiM tail']: 


int main() 

{ 

/ / 

vector<string> sentence - gen_sentence (read_grammar (cin) ) ; 
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vector<string> : : cons t_itera tor it = sentence .begin ( ) ; 

if (! sentence . empty 0 > { 
cout << *it; 

► + i t ; 

) 

while (it != sentence . end () ) { 

cout « " " « *it; 

+ + it ? 

} 


cout « endl ; 
return 0; 


) 


7.4.4 


mm-'NmTz 



nrand To ^n$e®S-T, rand Kl® 

m (*<cstdlib>^^X)= '£i6IUS« CEfU) [0,RAND_MAX)*Kl-^ 

RS^USSSC. 5iMWRAND_MAXft— t:tk^S<cstdUb>4 3 ^X6 < ]o 
'&'§■ 0 5fP RAND_MAX £ Kj# ( Efs] ) [0,RAND_MAX]*ff 'h;*7-S# 0 n 65^c[0,n), 


Jttlfcin#*fc3?i\.THD n<RAND_MAX » 

&#ff] % rand()%n &EM&.&7 , iHUfl rand()%n 

*MW-'HSS®^ie#^±W: &HU:, randoMlftRS*^ m&'bmm 

KrW«s. C++IM^ifti4s£ mta, rand() 

s#tois. && n Q=f- 2 , m 


rand()%n 0 }P 1 2M&&* 

rand0%n : &!& n WflUS*:, W& 

rand MAX®c*#^itfe#ul&^, mta, 


RAND.MAX S 32767 RAND_MAX *<hWA^) R n S 20000. 

i^#&>|ig.randO^WM^!slWtt^rand()%n^TlOOOO(fiP 10000 ffl 30000), {SSrandO 
ttOT”^®«fr^nnd0%n 49^ 15000 CMS 15000) o mtt, nrand 10000 

nrand(20000)M-^{t) tt1K3M&£S , £/ iE £ 15000 
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* 7 * 


*r7*fci£i£fc|S6. 

a^is. mj^xsc^mw. Mm 

mmnr-^Mm%±' 

// &0[O,n)*W-'t'BS#l£» 

int nrand{int n) 

{ 

if (n <= 0 I l n > RAND_MAX) 

throw domain_error ( "Argument to nrand is out of range"); 

const int bucket_size = RAND_MAX / n; 
int r; 

do r = randO / bucket_size; 
while { r >* n> ; 

return r; 

> 

bucket_size . &M 

. RAND_MAX/n &XX14M n*bucket_size 

<=RAND_MAX . bucket_size JkM AM » 

— & do while iS'Sj, do wile while AST5 .&^s1MtM£F 

push_back m?ij while ®<afiej&ftv&©. r 

#^ffiO%XjS ; fE| , il[0,buctet_8ize)+M<&; ffMti 1 ^ E |h] [ bucket_size,bucket_size*2) M 
Mg; M randOWtt£tf *M.M r>=n jfcfc, 

#J£P, RAND_MAX 32767 ffQ n 20000 » SP4 bucket.size 1. 

&M. nrand 20000 M*lh. ©£n*f 

f3. W^biickeoize^ji 10922. &MtS. £Eni[0, 10922)* randOM^* 0, E 
ffl][ 10922. 21844)*ffrtt^; ic * 1. EfU[2184432766)1*W^} te ^ 2. flff 32766 §K 32767 W 

7.5 


sp4«£*nii. 
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^ii^K^ssc. 

• W(^-1'^K*«t : tWS»K7cjRI9fiK»W^(aiM*+7D#A»0W5tfSfe. W 
#MTM 3 S-^: C++^^*iif T -f f i g (SIWW) 

Mo 

o+w-«j$h s«aw-^5tfj?fWffl 

7.6 /J *» 

do while ©fjj^ while ©'bJC § 2.3.1)*BfeL &#© 


do sta cement 
while (condition) ; 

do BffiW statement (©£]) ji^Jfc&iMTfft. condition |C statement. M. 

l]&#*/#?(false) B 

MtOlftfti - 1^a^#4M7cjRW'KfrnI4fi!|}t— ^7c*r ilb7c|fMMft vO. 

£&M, v STO§9.5 

+ 11 # TftttWteftWHlItri 0 » 

rando -t — -t* ® ft , *£ j* £ — ^ it E fa] [0,RAND_MAX] * W Bt #1 SI ft . rand fP 
RAND.MAX 3P;t£<cstdUb>4 3 5£X&'Jo 

pair<k,v>£-#MM^M, *f mt IrJ M il'll 

first 35 second o 

raap^v^-^&M, M3SMv. efeM^dnap)^** “H- 
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*7* 


r#». mum 

Wffift«*3R|^W(88.2.5). paircconst k,v>{Kj 

®. Bfe&SHftttteJS: 

map<K, V> m; 
map<K, V> m(cmp); 


m[k] 


#J«7— tirWSi*#*, const K, {t#§M;tV. 

&J^7— const K, ®SIV, 
cmp 3fe«t£7G*WIK#. 

m K k V 

{to IPSfcg*^ 

«€'jst-^sf»«E»{ittii&ftW7DSE. xm&^TtnmAwkMm 

*ftWftS<const)8Mf£'ttffl[ ]. 


m.begin() 

m.end() 


ftEM. “»-®” *t 

7-®o 

m.fmd(k) igte] — f-i&tt#, k Wtu* : M, 

m.end()o 

X't7— t map<K , p. "FffifflltMirMW: 

p->first const KW44I. *££ p 0rf^M7c1 


p->second 


V M£{t, *e* p fT^^7C*W^{t§P^ 



7-o ir&s 

7-1 r?E87.2+Mg^. 

-t^»mmgi7-^^. «£J£M7W&&f|, v.&m t. 

7-2 r7E§4.2.3*67g(7, 

A 90—100 
B 80—89.99... 

C 70—79.99... 

D 60—69.99... 

F <60 

7-3 487.3 lEtm'&flw. 5n^— 
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7-4 s 

7-5 mm («) 

7-6 ^m^-t^MMfr^Sigeii.sentence^ff: 

7-7 #aSP«X^lfflgffM3KSllSff. line, SW!ltt«raUmes. 

7-8 URL. #£Utfr^-'^|3)ftj URL 

7-9 CM) ,£§7.4.4 t, nrand^]$9i^#lfe^RAND_MAX0tlBtf^^^o ifiS, 

ba*ffi-«t1*»T, 3ET&iB^RAND_MAX«[|fe^Br«fi#4W 
ftlfcMfflBU &M- RAND_MAX#ttnTlt#*^ft^M'J'#^. W 

$n. RAND_MAX 32767 (2 1S -1) fl5W«6#4W**Kl#l!E^ 2147483647 (2 31 -1) 
tfjtfiJ-7# T'-'PR* Sfr^Sftnrand. ir&tt0rWMn*Pi&£m&#. 




»#«iflil2i^}i^JI^W»3ft. M]&£a™&«:A#AE£--'htr3o&<J 

fkM9M-mm i2#SCi«^7in 
H«»£ftra^3L mis , fAMiiacj ¥% i , (oop)„ 

8.1 


fflfy&Mtt. ^±i, s^aw*^e^a«cffliEtt^Rra!E«feKi-iiP^. u&, &fmm 

m to. £§6.1.3 *, ailffflT-^^ j find -'MMt. 

find &-7ffl&^7, 

ftsMTiffiffl find 

g», ffimWj*aM®«c0t(t6ASc++®f0t(-^$3^tE. 

ai£&»M&, ^SMttia find fg&g 

M#ifcWBt^. iMi&^wiyjBsAft*^#®. faun. find 

«. MIWITx + y, ®4, % 

7ffii£jrSS&#£. xfllytt^OTW^i. x + y^nT^W= Sl& 

faff}, HMffl7--«®^i, Rff 
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# 5 fMSHI^I. fmd®i!cftHft#iSc, 

&!S*±, 

find a&, 3p^Ayg#as±ift, moMixra 
jnMSSi^iBflfiim — ®t«mirmft$fs ii m 

i&t, Mil. fcttSJtfl-*, ^#TS£S®^i£^WW5)-*E^«. 

i*i, ^*®OT«^wa**/s*)i¥«W)£P9*w, 

to, s^nasftfrm 


8 . 1.1 ^uiMGWi 

m affUGJK^^a* a£#§a) itrsiwMSJiSSft'E 

into(MMHRW2$M^. S^fMIIIit«®|[, ftH H 

Kara 

7>itf]2 M yiceinfflf wi s . m n, ft 

§4.1.1 4», MIB^7— fS&^itgTOvectorcdouble^MftfaiiMftfl* 

iiaaMa'taftJitstattiftffyofttiliEfi. to, sp«&#. 

««ajft*arapj7&-£: 


template <class T> 

T median (vector<T> v) 

{ 
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# 8 * 


typedef typename vector<T>: :size_type vec_sz; 

vec_sz size = v.sizeO; 
if (size == 0 ) 

throw doma in_err or ( "median of an empty vector"); 
sort (v . begin ( ) , v . end ( ) ) ; 


vec_sz mid - size/2; 

return size % 2 == 0 ? (v[mid] + v(mid-U) / 2; v[midj ; 

} 


tempi ate<class T> 

mumm, tin 

to , 

WiS, TO T T median 

mm*, m&st 

ms t 

median T„ 

W$P, median(vi)M.r®^o median mm~* vec tor<int>^ vi fS. 

jg&TOffl. SfE5FM«»rm T M int. SftWiS. 

mvc, vector<int>, int median 

vec_sz typename *F*§> 

vector<T>: : size_type RPte*^9^fclM££ T ^ifc 

fant, PsS^iHW-TOin vector<T>^#W^M7-TO^#f(W^M. 

size_type, £TO<^TOM— tM, mWMMlE. 

g'tfeffcMtfrffiJn.t typename, 

Jii$I^^J$4sfifi'fifc> T, vector<T>::size_type 

&, sajf»^aw^aw7]»- 

SESM median *«*, 

a4vec_szW^ t tiMifcffiffl7*a#ft. am, 0*vN£Mvector*T>, J?T(U®R& 


#2? 


149 


(v[mid] « v(mid - 1]) / 2 

vector<iiit>^^^^^ median, 3P4& 

m^rnt Mitm- 

-t* vector<double>^Mfi9#SS[i^ffi 7 median. 3P£ median double t&iStfrisJf,, 

vector< strings^ S [ft # <$ il] median, SlkH^, median M string 

m, vector<string> 

8.1.2 eag&Mtt; 

ftl£&TO vector<mt>^MlMffl median, 

'1'^flJ, TS z?H int T £fll?lfitfnW^tS! vector<double>i^ffi median £KjiS, 

S#WlS. double, 

median Wa-'NS*. S'HifcfrMT double 

Hit, 

«m»TaftinTWw^» m- ww^mi 

Kwmfe&£m7, %m* m*n 

«, Hit, &&Mm, 

Mifc, afcStttWjgfc# 

nuairiiEM^tea«Ri , &wjCiiR= 

8.1.3 smmmizm 

ABttM^ltBISM “^^S” j£f&]M£Sftffl 0 &mm median M*fcJK*W£jS(.+ , 
M]W7-^0SMBtl^M« : median, gg£S&3( 

mn, %mtmm find 

af]»^7TfflW*^s 



ISO 


* 8 * 


find ( s . homework . begin ( ) , s . homework , end ( ] , 0); 

iSMKJ homework^—' t* vector<double>|l$M&\JI“l:4. {SJfeSMfliPSffl find ^ int 

sMntBJe-^ int double 

$ll, accumulate £K]BtM, 

accumulate ( v . begi n { } , v.end() , 0.0) 

mi&&m ■ sms^s# $&&&$$*? double mt . 

mS^-7'. accumulate 

^SSbiint double 

ap eWSIKIfSTO. M 

ttJ§. max H*. 

siring :: size_type maxlen - 0; 
maxlen = max (maxlen , name . size ()) ; 

IMnffiftSJ. maxlen M3SMW name.sizeOWM[Hl^a^'MMlt&Effe= in*iSW'HSS 

^EBB. iMlBiT, 

s#-t max aifcWTsa-HKi 


template cclass T> 

T max (const T & left, const T& right) 

{ 

return left > right? left : right; 

} 

int^a^ double 

M, ^jSin-^mt^awfiL. double 

jSIhI-^ double ®t»E? 

8.2 

StMHWm median St 
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m p , Mcg-i 

«##!. valja— HS »-&. %T find. 


find{c .begin ( ) , c.endO , val) 

mm c mi c.sizeow 


c . fnd ( val ) 

i & f . 

find(c , val) 

find r/s? 

asfcHfcRnsiftffMWSW ' ffi ^^ aw — 

ttsua - js . 

ik!Mn$fc3fe#— #c.find(val). c.fmd(val), W&, Ai£ c ^{f&WKl 

mm, Sfll^llIfW 3ft c U£, 0rW«7 c fcj^SWA# 

^Mffifind^XA-' tfiKroo |H]#itk. tnm^»f#ftf£M7c.find(val)^, 

ifefH$£4$io¥3*3j£-£. 

fcft&J¥3M*IMntec.begmO*B c.end()fflft find W#»WitSMriM8H$&c R6? 

». itOTWft#-T. 4§6.l.l*. iiPm^n^findjf 

}BPiMf3JGZ«infalS^SPft“ split a»RB? 

#3fc, jRUlfcfllttffii&ftSftWTS, ffiTOWte 

TU*. fclfcl, 486.1.2 +amffl7rbegina«. T5£/*=£-ft^m Ifo&ft&ftMS:® 
faJliJT3fci*Mto2S*W^*» find t$ findjf. 

wmi ** mm m a - £ w . 

IMlttTOffl— 'MM* 

8 . 2.1 

i¥-T*®E*SfflWi|gt?s^ a»w^a. 
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£ 8 * 


in suing) a®«»'f'W7c* 0 

(§£#, &=ffi*^£i#) £$t 
ma, £fo*+ffl- > M#£to*3l5fE:a« 
»R-^7cjR*nri6M. TOM^+rayw* Hiit, jnaitff] : t-i')£ft#Jimi&ii5i*w- 

# -KSStfll^W^itW^^IWffiliSMiiaSaJSsRWiSWS+filCffT.WlRlISSTultWjS 

m. sswwaju^RwiF^^nsf 

WSn. ffWKii£^Wttffl++^ 

it--^«#^l«l'&W##WT-^7C*. 

(^y }n find) KfcttBUR^W- 
S&#;&ftSi!Sftu (Min 

sort) #JJ(ifi£^fflfflT^»^W*«3^Wifc^. Jt+fcSSTJfcfcisIT. &SMn&rJB.i±tt& 

#SS ( t I . 'AWi^iM^#^#SMSisortit#W. (in£3Mn*— 

J$£3£7£f+i£ft8S (iterator categories), 

f tffimmm&mmnmt&tfM&fc. mat, 

&w, win. 

iiiaTitii^ftitw^iE^waEW-tew. mat, 

8.2.2 J||c5SR^iSlql 

mftm w- y hi^«MKi^Mmm«'eKi7G^ 0 find itfi“tiiiTii#tt8M 
mmM, siinffliuTWTO3R$aT3i^®«ti 

template <class In, class X> In tindUn begin, In end, const X& x) 

{ 

while (begin !« end && *begin != xj 
++begin? 
return begin; 
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} 

find(begin , end , x), 3P^i^ft;flftEfi][begm,end)4 3 $\%—‘ t"fi£*iter — 
x iter, end 

[begin, end)4-^7n^,MH*,^ffl»0t begin 

®wtft-wi*^s++. begin tfj&zffh :=m* 

tfcSE begin end, begin 

«##. w*n, 

template <class In, class X> In find (In begin, In end, const X& x) 

( 

if (begin == end II ‘begin 1= x) 
return begin; 
begin++ ; 

return find (begin, end, x) ; 

} 

X£*W Lisp 

<£ ML find MT begm++*ftg 

++be g m^B.'ttMT=3i5ft#i=. isiifcra'W?, &, 

S#(Kj— ' 'NsJWf . ft iter->member #I(*iter).member 2.1 ’h] 

ft§7.2 ftWaftM it->first fflft 

(*it).first ft-' MSf^ — 

%mm find IMf]£|&±M. 

find ffaitf]9r[i4teiXi 

8.2.3 IliSR^ffilq) 

Win, #Jg-TSftcopyffi&: 


template <class In, class Out> 

Out copy (In begin. In end, Out, dest) 
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£8* 


while (begin 1 = out) 

*dest++ - *begin++ ; 
return dost; 

} 

as 

ttlttt begin dest, -'AWmtZMikT 

end ^Jlho 

Fjn**fc tt^waMWr*. begin end — a 

J®^rj$findtffffiMJ£-#W. Ai±. #& dest Out XM4W£? i>M#- T 

dest ff W W #D> 4 &-T® Sfel 1 • KinK^rlt itff*dest = value I^R dest++ „ 

m find -#, mmrnmMmjmnMmm+*dest c 

8ft. mm it iflSfltt 

AT = 

*it = x; 

+ + i t ; 

+ + it ; 

*it = y; 

a^^*itWM^!K®js#i.(B15tfitiffifi : 7Mifc!ini#^. &AT^i£TjA/A Ml 

iei^. miw m&ts&m it hi^ftsts. 

i£it^ c iE$fl backjmsertertfftto®#. 

g#. MM. 

backJnserter^^^WmM-^tb^'rt*. Hit. 

&^A" W5#. 

8.2.4 

fl 3 StffiT-^ 7 C«, replace 


1 *JaU: f forward iterator BTWWR— 'EKAB^MlTIS^ iterator g^im-TA 

XMfi« 
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65, replace S^jX.^algorithn^^S;#^ 65: 

template <class For, class X^* 

void replace (For beg, For end, const X& x, const Xk y) 

t 

\ 

while (beg 1= end) { 
if ( *beg == x) 

*beg = y; 

• ‘beg; 

} 

\ 

) 

StiS(iSTft^J0lbegAd)^657cMyfft^f xl)7cf, fSWM. 

isj fifts- *£#«* $= 

* i L C^H 1 ®^) 

+ + itfP it++ $ it--) 

It -: jWit i = j j »ltt?R»it-#) 

it->member (f^j*J(*it) .member ) 

8 . 2.5 

' 7®W6Wf • reverse SiSfefc 

template <class Bi> void reverse{Bi begin, Bi end) 

{ 

while (begin i= end) { 

-- end; 

if (begin ! = end) 

swap ( ‘begin* + , *end ) ; 

} 

} 

begin, Sii'Hsfcg*, M]»7'tMn0f^lfe]65Ai^ o 

7i&ft& begin *0 end. RfcilfctJ'h 
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*8* 


8.2.6 wtrnn 

(.JEtafoffi 

*4) binary _searcho &P*±, 

^SSiES), (® 

inTfr^: 

template <class Ran, class X> 

bool binary_search (Ran begin. Ran end, const X& x) 

{ 

while (begin < end) { 

// *ttEfi 

Ran mid = begin + (end - begin) / 2; 

// #EI0!tt»-«MMrWx, 

if (x < *mid) 
end = mid; 
else if (*mid < x) 
begin = mid + 1; 

// si ’mid ==x. Missis 

else return true; 

) 

return false; 

> 

to*pifnqJia#wi£««. mnn^-^mk, * 

p + n, p-nfln + p 
p - q 

p [n] (Ijr* (p + n> 
p<q»p>qSp>=Q 

§10.1.4 4H*hfc:&— j&. 

& y rW&&%. sort B&. 

ff-^RB? 
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Sift, !M]jE«fcifc&ife£ftS!l 

8.2.7 

•'Hfc*Be? m%L¥MkX4s&& 

%®w? 

£§2.6 *, (&^±#lfcEWMM~mfc-^iMfc) W- 

-tm© 

i^nniiMiissT, s^Wiu^TcKfewwaEW- 

is. sm^flfi££H:iiEra£££tmff.±7^ 

J^O 

wa^ifc^S^J&lRlRft^EWJF^lirWIP^S. SSftflSfc^ 

£§6.U +3fcdSH. !U^#W^SC3fe4tfflSE(HI#iSfeWEfBI-fl^# 

iw ftmmmx. 

ii-'Msas. (a^w^ipific^^ew^^wfics) * 

*r£E|Bj*?-£. M. 

Stff]9t360SSX“-^i&'re»^ ; fS-^i£-rt» w tt*W#3£.7. M3?W 

»T, EW*<£*j£. 5n*'STO*a^. jW^.M»at. 0 

ilfc, IMTlTO&fft— {84tJ13jft. ^a'lni^aT'iS^Jn 1 StfUiS 

$, iwSStfflffl?F^#iRW^7c*^W&®3MSiBE(B], aiiMnSfcTOttfflBAT^M 

«#= 

// 7$5tr afl]a»*«a^ER [begin, end) +K7U* 
while (begin != end) { 

// 4fcS begin J?tJb fa £Kl7CiR 
+ +begin; 

} 
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$8* 


3taMS0A, mmM 

mk -#s*sw^3f£^ mm 

JS7ii^"Efe*rM, Wiu. £§6.1.3 

MS'HIt, 

&£. 

nrflfew^^s. M, iSftSJtajitfflit. sgjiPHr*. 

SJftJs, endj££#£ 

j&M-' raffftHt, mb n, Me 

», c.beginO#ffi*#j|U# c.sizeO&^^-'H^- c.endOtoSS'TC*. 

l*)#> THr-^&lTWi£'K#fiW^&A^XW. & 
1"j£«4SH!S#A-a##W?F3t7DlE2.W,d6#A®^W«^a7C*ZBfi^A7C*Wffi®je 

a7-^7c^M» 

8.3 ftAttffiSftS 

SP&. %W-'a 

->hssA, wsn, Me 

push_back IP-A back_inserter(c) ttA-'M&Hifctt#. 

^3-^7-, ^?tsji^7S6a[^siasiA#i»tti«EMj&«#. **«&. ffl£ 

istreamW^II«IA74feAj&«#W5^. Ifflf ostream MWJi*&7Hrffli£tt»to£*. W 
7®SW3£«». istream ostream 7. M 

*0, ++Mi£«»1iffl¥iJaiEWT-^®. JtmfcAift, ®Jff 

Sfrttijft. *^ih^n^WSy^K ostream *. M&ftM£<itemor>^£5£jS!:9<) 0 

#4a3j istream_iterator 

vector<int> v; 

// v + 

copy (istroam_iterator<int> (cin) , istreain_iterator<int> ( ) , 
back_inserter (v) ) ; 

K2Jr-#. copy aftWKMsm^ 

#mt£)^7-^ir^istreain_iterator^M99j£^, cin, int 

assent. as7, ct+siA^aft^maw#^* «<na 
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ft in, 

getline ( cin , s); //IS&Siii'J— 

cin >> s.name » s. midterm »s . final //IS i v ‘?f?$WP5'1'' double 


Silt. 


copy &J2B “^#Sfc£d&7— > Nft ! S‘ (*$) WistreanUteratOT<int>^MWj&^S. ii-fiS 

istreamjterator Ma-t-f&MW—'h 

Hitt, ain^ffl^^ffl*Hco P y»ai5-t ^ 

tistream_iterator^MWi£'ft;^^aif^^^. » 

ostreamjterator » WSTO, 


// »aiv»7t*. 

copy (v . begin ( ) , v.endO, oslream_iterator<int> (cout, " "))i 

£i*a, 'tSrMi&re®. iltiSft* 

*&£&£ij cout. '&5^intl«IMWiI. 

fflifcfaif ostreamJterator^^MM^^MH-^^^^T-^^, 

-^7 d* 2 JS. -jrm. 3P4& 

>h oslream_iterator Hlfc. 

-rwm. ^fflcopy^tftMm^M«sy-^, 

Tft«l. 


// 4W^7C*i.ra#SW4HS|S! 

copy ( v . begin ( ) , v . end ( ) , os tream_i terator< int > ( cout ) ) ; 


8.4 


fMn^!^ffiifS®&“TiWn : £86.i.i split B&. lEinftWJfrcF. sputiBIsI— 

^vector<string>^M6<II&]*- nTte^ffig-^faS. *B&> 

'ffc'inTTTT^^M^Sl^T' list<string>^® MSTisK# ° HJeL split If 

©■fnoTUM spin ui^sijwig/Stft. 

tt W3S& 


template <c lass Out> 
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* 8 * 


void split (const strings str, Out os) { // WcSS} 

typedef string: : const_iterator iter; 

iter i = str.beginO? 
while (i i= str.endO) { 

// 

i = find_if(i, str.endO, not_space); 

// «ta K— 

iter j = find_if(i, str.endO, space); 

// »W*[i 

if { i ! « str.endO ) 

*os+ + = stringli, j); // 


i = j; 

} 

) 

write^analysis #, &AfrfKA£tfJ split H 

«OT'£6 ( JiSlsI^S^ void, 3»£SMna&Jfi split £riE-A«®ia»7, 
j&Out, SiBft, JEl*K 

sMntttHESMiw spin 

istream_iterator 

#& os Out, a<rm^ , s*«»ma«^ffia5awMWfli. SHn^sseaft* 


*os + + = stringfi, j); // WKs& 

a*^*os jb^t os tti£ftsiww*wsira 

a. Hilt, ainlcfi string(i ^J&7!SMe»tfUJ5. SOTosil 

T—Ate#. 

sput aft. ah, m 

ftstfiwyffiM^suu^wwwsitT. wi«. inSsji-A^^. 

3P4, splits 

split ( s , back_inserter { word_l i st) )t 

spin aft ; 

int main { ) 

{ 


string s; 


Asa.*** 
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while [getline (cin, s) ) 

split (s, ostream_iterator<string>(cout, •' \n" ) ) ; 
return 0; 

> 

»1fJ£§5.7 split 

ostreamjterator split M. 

Wffi^iBl^SUcout cout. S split M£*os sfcKLt'S* 

£^SMg®Jcout*. 

8.5 /h» 


template<class type-parameter, [, class type-parameter] ... > 
ret-type function -name (parameter-list ) 

type-parameter HSg-'NS#. 

parameter-name (#®f 

$m> *. 

*P8JE function-name Win, 

template<class T> T zerol) {return 0;} 

je zero 

double x = zero<double> 0; 

typename * 

Win. 

typename T: : size_type name; 

7 name size_type, T 

mmm' n . 

iSttS: c++^«^w-^i»w*inos, m*«, #& 

OTW#3&#fc#7iraw#3^#WWi*ffc: 
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$8^ 


jHlRljfcW 





1-^'WlMiiiH, Rtm A 
SE- Kteifttii 


8-0 35tf#ISI«*S't I W^Jl'. 

8-1 &*-*, &ff]*§6.2 analysis B6*^Mtl^Wlj*#fck 

3rmh#& f-= *einiHffl7^iBiwaifc3tEtni^^ai. iRigtur^ais 

8-2 £IjTSWj/£W& *§6.5 *$&7*f!'7 mfetn 

yL7&&&&Zf5, ^m-t§b.3, mmm&m iw. 


equa Mb, e , d) 
findib, e, C) 
copy(b, e, d) 

remove_copy_i f (b, e, a, p) 
t ransf orm (b, e, d, f) 
accumulate (b, e, tj 


search(b, e, b2 , e2) 
find_if(b, e, p) 
remove_copy (b, e, d, t) 
remove (b, e, tJ 
partition(b, e, p) 


8-3 iEiaitif]*§4.i.4 &ul&e (s^it) 

faxm. mm, sm*§8.i.i median aisa*»tt#ia7[fi]i:= siwas?^ 

median M, $n*®TO#«E. ®**> 

8-4 &3l£Mf]*§8.2.5 swap swap M7ftE^*^*beg 

5fp*endM«ie? n^: ?ea-T. 

8-5 7 #fl<3 gen_sentence ffl xref BSSfc. 

^g=^jij-^ vect or<stmg>^aKii^* 0 s3*i**sf», 

«Jltfr«fi£* list<string>«#l vector<string>«to«*. 

8-6 fix^mKHM^niap<mt , strings-, fa*S;1fijSi l J7'“7^!ffl copy(m.begin() , m.end() , 
back_inserter(x)) , **fn*i*£##* x copy(x.begin() , 

x.end() , back_inserter(m))^]iS3PX^^^? 

8-7 max ® 

8-8 *§8.2.6 binary_search iSSfe*, ffefi3:ftft'*7^^(begm + end)/2 
‘M.&’t’fi begin + (end - begin)/2 RE ? 


(class type). 

&m%, fcflg$®€tf67 char, int M double, mi 

—Win String, vector *B stream M ISfc7&fcA-*JlilJ¥ 

je«op»S'JB 7-#, ftjMWfswsaKBfowiissfsstTS^^r^m 

9.1 0M— T Studentjnfo 

4H2.1 t, M]«^7 Studentjnfo 

toto, mmm< ftMffl7'-^Sf^J»W Studentjnfo MAWf5tSti^t. $PlH&7 

-7:££ft homework ftBfKjStal!.. #.0. midterm ^D final 3tl{lt#^ft^ 

MWJWat. Jit^K Mffl/’SS^1tl:-7StudenUnfo^'a-t7W^^M. 

StudeoUnfo M»£i£8ilM7fc 0 

^«5it 

StudenUnfo SSWW “«P” M4HRW. «&&£, Sfli 
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* 9 * 


(#1 ft read) 

a, &mw&3?iaff:a#wa3§. 

sEimm&*M*pfi%mfft #. mnmryt studentjnfo, a#w®, HM'Mnmis? 

9.2 s&xmm 

AUS®±3fct, gj£jS^aS-ttffl5lE}effi^WjRig®ffl^4-"MSigSr«tWK^ f m 

mta, s§4.2.1 

aL&] Studentjnfo *o|£) 

struct Student_info { 
std: : string name; 
double midterm, final; 
std: : vector<double> homework; 

>; 

Studentjnfo 

M: “•'Nik name, std::string; — homework. std::vector<double>; *£WW 

-j'jik midterm final, double » 

StudenUnfo^SWjgff^WW (Iff Mi ftSfcf^SS»S7C*. mftRZft f 

SS*Smdent_mfo^«*^WPBm^7i:^^l'«) ; 

Studentjnfo 

*s&, M#M*e studentjnfo 

aim*®*, mm, %&. mmft 

std:: string 

m Std:: vector, using j*M? ffifflT 

Studentjnfo Hlfc. 

$tAVJ&MfcX£fa Studentjnfo, @ Studentjnfo ‘f'ffiffl T string 

MWfE using J&IJI5SUJQ& Studentjnfo . 

TO^«#-a-^T^aKiu S mg^B^o mtt, ft*a«fr*ihgffjES:aias 
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9.2.1 

^TSWStudentJiifo^ftmWN. ^ P „ ifcftfl] 

struct Student_info { 
std:: string name? 
double midterm, final? 
std : : vector<double> homework? 

std::istream read ( std :: istream& ) ? // Sr JgM 

double grad() const; // Sri»W 

} ; 

itSS. I' Suident_info Studentjnfo M 

-tdtSaSfc. Studentjnfo 

£ grade 0tlj*BJ! + W const grade Studentjnfo 

£§1.2 + , string W size SMHfc— ftlSitfT 

ATwa-^Hasa#, 

Si it. greeting ffl string 

greeting.sizeO, ^ A s fft Studentjnfo XtfciHffi s.read(in)s£ s.grade()° 

s.read(in) s M*fcfe. s.gradeO^fflM^A s i+3¥#ig[§]& 

j m* 

aif]f! < ]M- y h^S®SScfi < ]®X#fe^§4.2.2 4 ] M5feetllP y HS^t0^: 

istream& Student_info: : read ( istream& in) 

{ 

in » name » midterm >> final; 
read_hw(in, homework) ; 
return in; 

> 

A Studentjnfo.cpp , 

Student_info.c bK Student_info.C Aft ; 4 1 2 3 ° £§6tl^- @g|& &tl ^ B05li£ JiMfein 0tl 

Student_info &8)K|-W#, HitJETO Studentjnfo W. 

1. Student_info::read read. 

2. 0A&+-Slfc£StudentJnfl5tifcto— J^yffcOTM#!— 't Studentjnfo *t 

Student_info 

3. fflft, £§4.2.2+, wnidtenm £SM 
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£9 + 


midterm o 

ft&^aft£+W::£-^ffts# mww, Eft§o.7 , 

|Efl, Win, RUf^ string ::size_type AUfo^f# 

string Stl — size_type» |s]#it!j. Jit££ilS^I Student_info::read. TiAl 

read WilllS C. S'MjftiH Student_info ^S£K)~ » 

S^SmdentJnfo&#l!C^I©-g-S:'ttMWWffl + ,^rWS^^a»KS^-^istrea m & 

3SMW#ft. &\&7, ftiwriisMfoftat^ft$TOM— ^jaMaftWTO. 

mswm #y#n. m&mmvxmn s.sizeo^ 

fflTO s W size string mwmSrt- size 

eBIK. mtfe, 4S!]«ffl read SftWTO. &^M*hffi'iSff]£ftteft®T£SJW- > i'* 
StudenUnfo TO+ = S^TO#fi&'£il!lft read iltMIffl . 

ft read &£0£. M3I^W£SS7lEft&M 

Ift^WTOWricia. $PMM]^-^^BL|sWStudent_infoW^Ms.read(m), S5 

So read mditemu final \iXJk. homework WBtM. SfcSjU: 

s. midterm, s.fmal liUi. s.homeworko 
lift. itf£in35lHr grade f&R: 


double student^ infos :gr ado 0 const 
{ 

return : :grade {mi dtorm, final, homework); 

) 

3&^ft4^'tel J fS4.2.2 't’WJP'h ftSMNfM^ltSIW read JifcfcW^JWffifeU grade 

jK*WH#Jjt: ft&E, 3MT3tt grade feXfc Studentjnfo W-'bSS . ^Sft^ife (M* 
^0^«) gifflT-^StudenUnfoTO. MJ.CT1SMfflft£7^*OTS^TOWja£U 

ihitlf]®*— TSt::grade &n* 

Mffi::^ft-7^^H!r. IUiE^M7lfeffl5-ffifflS > h««;W*- y MK^. TOttMWiS^ 

S#WiS. in*M#Mft3a > hiflM+ttfflft§4.l.2^«W3P 

grade 16 ft i£ y Ht&7 :; WW'7 double 7 vector<double>^MW# 

ft. SHU. ^i7?SJ7^^iA*lfeff]m^7j^Student_info::grade, 117^ 

E*afl]fti«ffl^ffiM7il^W#ft. 

?}—' 'hWMWJJS. ftS-t-^4 3 . ftfaft grade Wftft^£MiEH£ffl7 const, fflfrW® 

ft^TOft&WIIS^bfcSE-T. 

double Student_info: :grade ( ) const {_} // 

double gradetconst Student_info& ) {-) // 4§4 . 2 . 2 c t l fWIS5fcKl)i&ft 

ftft^WSft't 1 . ft#ifi Studentjnfo WWftiMf3flS‘6S#— 7 const (ftft) & 




j£jl*r43S 
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#3fein§ft${£7ltfntis®ii3c : r£ : W' const Studentjnfo grade ®Sfe, Mil, grade 

£-^#8. Hitt, const . *i&, 

s W Studentjnfo *f8iS8ffl7 s.grade(), SP 

SflSflffi, 

s*is^a8«ti7 i e^8r!fc5!t8W<e. 

ms, win, studentjnfo 

*n. ->hit4preadiaTOa8M7 , &i6«8efc»fmw^Sf= 

a*, consto ms, 

8^W»S8^X I t 1 § 4.4). 

9.2.2 

read W grade 3£j£7j£Ski8° *t7 compare 3£ff]X&i£$Cfi£hg 

J?IMSP#7§9.5, §11.2.4% §11.3.2, §12.5 l^S§13.2.1 C+4®tlt* 

compare #7^ SjfcSMrjP m» 

#J8#«5£3fe&ai'£. 

wm. itis 

KAtS compare « 

compare Studentjnfo #8+ "tfcR/h" MJtW— 7- &7^J9frS'F2t# 

TOname^* 7§12.2 compare ^ 

Hitt- StMih compare 77KWP##73a7;= 

9.3 «#< 

grade fD read ®,tf]lfta^&IE7 fc}®W“ ¥7: Student_info ^ 
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*9* 


mm p b & i & n &mmm . 

c++3Ei$»igBa*«iiw, (p«wic) us. 

(private ) 0 IKfiMfflWSJMfiMi 

class Student^inf o { 
pub! ic : 

u £££$fi<j£D 

double grade ( ) const; 

std: : istream& read ( std : : i streams ) ? 


pri vat.c : 

// m.ttxm. 

std::string name? 

double midterm, final; 

std: : vector<double> homework; 

}; 

aOTStudentJnfof^TW^efe^: class. struct. ^WSMniftinTW'1" 

(lO^JIc'fnJC name* homework-, midterm US. final (ii^E — "t - private #iR?'f)5iIl. W'&M 
Student Jnfo&gWffl^sMa. BUS, 

public read s£ grade. 

m class struct X.i:&£0«? 

*rtt#SM. ttffi struct m class M&M 

-f struct m class *i&, class 

Student_info. Wa, }H* 

mnmmi struct Studentjnfo, 

mu, 

class Student_info { 
public : 

double grade ( ) const; 

// 

i- 


struct Student_info { 
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double grade ( ) const; // 



class Student_info { 

std: t string name; // f 

// 

pub! ic : 

double grade ( ) const; 

// 

); 


struct Student_info { 
private : 

std:; string name; 

// 

public : 

double grade ( ) const; 

// 

>■ 

Student_info^65fi£^@*fe. 

^SW(struct)^— " |SMNSISi£7ttW> 

struct 7 class. 

4 Studcnt_info jS&#SiU 

Studentjnfo^^o 

9.3.i 

sfr^it. mi ^ mmr mn wi&ig/m student jnfo mm 

fC^-7o fflfi, Ilttfl]iSS®fflgrade^- / Mt 

^MStudent_info^fi^{ii^,&fi£^» 

vm. %s-T§4.5*ft*sm> 

ain#MAW«fnl. *i±SSff]^ 


class Student_info { 
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public : 

double grade ( ) const; 

std: : istream& read ( std: : istreamk ) ? // 

std:: string name ( ) const { return n; } // SrJfiKl 
private : 

stds :string n; // Wc£§b 

double midterm, final; 

std: : vector<doub l e> homework; 

}; 

name, tfctfjifcjqj — 'Mfe.JlMHift name fKjfiSSSillk. 

name n 6<J- H" 

«#. 5o«M$!]n Ifa^MIal'eflfr-^ Mlffl. n SMI. 

ssaflRiMMWB, 

grade *P read ffJ5£jSU name 

«-#. IP*. 

(§ 4 . 6 ). 

05£-t. 

StudenUnfo rfn s . & 

Wtt&W-BP#. ^nameES^^-^it^K)#^. 

midterm, final m homework, j£*J&9t*«aW£^W— ^*09®. 

if 1)P7 name J8&B6ft;£jg, 3feMf&^ compare M7 . 

bool compare { const Stduent_info& x, const Student_info& y) 

{ 

return x.nameO < y.name(); 

} 

name Sift, conapare SgtSfliinW® P W-W^. 

StudenUnfo 

a»sjst . 
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9.3.2 


✓ V 


Win. &#-T. in&ffcfl}& 

read KrftiRTffiiHfflT grade, IB4&MW tt4Js%Wl 


Student_inf o s? 

couL << s. grade! ) << endl; // #‘S’: s j£W$fc#i 


K^Si'INSSS^riJiffl read s JK'd, #tU s (ft homework fifcM grade 




4 Studentjnfo homework p£i§ ■ ^'H&3§:' 6 TU 

grade homework grade. 


class Student^info { 
public : 

bool valid () const { return ! homework . empty () ; } 

// m zm # 

> 


i£t- valid in£'EMi&ln|{t;fc true, M&Wi 

vaBd?fejft|»BIMW»^S’fedc?fl. Win. £WB grade ±M , 



Student info 



mVL&%±' aiHEgWI^T^JSifeW Studentjnfo iSW+W^ft^fSS. SlltMUl^ 

-t, iafliestTift 7 ^ 

class Student^ info { 
publ ic : 

std::string name ( ) const { return n; ] 

bool validO const { return ! homework. empty {) ; } 

// S^"TW^§9.2.1/157 +#SU, n +M7;tiS?!J name + 

s td : : i s trearnk read { s td : : i s treamk ) ; 

double grade ( ) const; // ftSiJSC'fit'?’ § 9 . 2 . 1/1 58 4 1 

private : 

std: : string n? 
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double midterm, final; 

std: :vector<double> homework; 

} ; 

bool compare { const Student_info& , const Student_info&) ; 

read Student.mfo 

ftJEJ. ft Student_info ft#M#rW h*«IIS 


9.5 wmm®. 


sE|p ]* 0 string^ vector 

c&&ft£j£*M ; trMi*AWtti&. a#Mifg7ii?M, inmsMnTO-scftWtt&aft 

studemjnfo ft&, minM 

mmm^vc&^w- — studenunfo rtmmm . 

^Ki^atwmsra, Mft«- 

^M«i. m&rt 

(§ 7 . 2 ): H— ^*# 7 CjRs 

&, *W*^ta^9r7G*S. £3t— 'NT# 

• Mft#JS7-ftg^-XJtM, ^^WitSSfc. 3P£ 


1 SiftiWi^lMWIi iP*Rft»^ffiMStudent_infoM^, JS/ b WlA5fS5fciI£N£Seffl7; fiSfl**: 
*gJTO*-S»A£ftlSS, 
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• M, &#£HjiS, *t&TO& 

6!j|ilMfttfeit#lll^«^Wf-ilf«SSr;IB®raMRflll5&ft. 

i SPS'MHfc'ft 

M.±ffiRr^tn. mnm stidemjnfo ^tossa^s, ms® 

studenUnfo = mit. MIUISAT-TOM 

Student_info 3£:ft, SPA n fO homework 

HfcMJkMfftftaSfeftte&ttfc. M midterm 10 final Mtt#ftS&4fc&££ 1 ECl 

*®aw{£. i£st#*3(f'eip^fiii##«'einttfei*ii<r0fSt#Wrt#E«+MftH3effl 
fs ® 

Mlffi read 

#&l6Mit, read 

midterm IB final &^Hl. TO, 

MW*|g#££fcmte»££ffi*A«{£.. «*q, BUSIMn (#MiMntt*5WSiP , A 

ik&l, tM, E4nlfein^*§ii.3.5 

SIJWIII#, &P«ClTOHjait!l®ffl midterm m final, 

MKMffl&MTO&K (§3.1). H 

lit, 

%lx±, ^TOMSAMTOlitaifr: IS— f-TO#$, StudenUnfo 

j#*l, Jg-^SlUiTOTOIl&Amsiffi. 

TOSu 

SCudent_info s; // — ASM Student_info*f# 

Student_info s2(cin); // M. cin iS£&$!> iPfeit s2 

class Student_info { 
publ i c : 

Student_info ( }; 

Student__inf o { std : tistreamk) ; 

// MATO# 


// ' ASM Student_info *1#. 

// i£-TOyJufclit-TO# 
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£9* 


9.5.1 

tiiJEtommfto Sfc StudenUnfo ?tll n , 

3Ml#Mifc homework ■ > T'5?(ft[nj4. n > M midterm fB final 


£tudent_inf o : t Stucifint^inf o ( )i midterm(O) , final (0 ) { } 

ISIWM. Sllfc, midterm^ final 

m mo. iSM^w. mm 

1f]BP^#iiJWa3#, n *n homework 

^SfWW#LW^^W!UT^1'3$SeW^8*i 

i. 

3. niWsftasfewasiE#. 
miM- iHm^ifiaskSjitb. 

iSitTWSEXWttS. — 1'&ifiajttiPJ®&ttftfU?TW(ft 

mmm> wfw^wM». -'Hi. 

M&MM&T* StudenUnfo “X7T&X’ 

midterm iff final. SflhWSfclldcSWttiifrltXf^JWJia^atffW. 
n si homework, Xsh&fSf^^^ string W4'ffl5a. 

a»W vector #t©ftiSaft5Sdctt. 

9.5.2 

mi Wfg-^ StudenUnfo ftiftBSM!J£:Sjf«*: 




175 


Student_inf o : : Student_inf o ( istreamS is) { read (is); } 

read 

@ Jtfc homework |D n vector fH string H 

Wi£W»{t^jmKHf?aT, midterm fP final Xi2> IM 

0* read &^±&j&»Mffi£Srfi!rt£. 

9.6 Studentjnfo 

IJH£, mW, 4 Studentjnfo &8l*gtfc, S6f]W#fW Studentjnfo 

ms. SMrwsr-u-ffl^ 

mm, amMSrS^SHs 

main 3%. 

int main ( ) 
i 

vector<Student_info> students ; 

Student^info record; 

string :: size_type maxlen = 0; 


it £##««« 

while (record, read(cin) ) { // 

maxlen = max (maxlen, record .name (). size {) ; // 

students.push_back (record) ; 

> 

sort (students. begin ( ) , students . end ( ) , compare) ; 


for (vector<Student_info>: : size_type i = 0; 
i !- students . size () ; ++i) { 

cout << setw (maxlen + 1) « students [ i ) .name ; // ♦StSft 

try { 

double final_grade = students [ i ] .grade () ; // WSt*£ I 

streamsize prec = cout . precision {) ; 
cout << setprecision ( 3 ) << final_grade 
<< setprecisi on (prec ) « endl; 

} catch (domain^ error e) { 

cout << e.whatO « endl; 

} 


) 
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return 0; 

> 

*f name, read grade T* WD, 3?a£ftjg- 

'h while 

while (record. read (cin) ) { 

Tfo^S 

while (read (cin , record) ) ( 

record ffrjjcM read. read ®|Sc, # 

record ^cintit 

SIM £i record. 

9.7 /Jv« 

sr x/«^^(stract) 5g#^(da SS ) , «s 

m&MT struct m class *i&, 

£ struct ^class^Jg^XWjPM*ftWW. 

&W(public)/££&#£ TO N M ; 

*g, a^ifc*i67a#riiifflwiR^?Ffli. 

“class-name:: member-name” ft MM 

class-name member-name. 

£&»£$;-#> M-S.'&aMlHHit. KSii®W3tS#[W# 

Sfc^asE##[ y HRWM^R. Sfc&tt- 
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“member-name 

Cvalue)”^?!]^^— I' member-name(^S^^)0T^S^&5^S^lC#® : ^^4t^4tS3^®c^] value 

eft). jSftm&ttfi&itiftfcJ&tt;. 



9-0 

9-1 $ffr£8fc StudenUnfo &, ifc'&tt*^ie«:WB*«Tf-|r-6rii«, 

M&5£ grade SMS. 

9-2 Minnie name M 5 txj£~t« 6 <j. m^mmmm 

9-3 in££2iftW$A— 'f* StudenUnfo Xt*W{ltt1#&T. — f-fflf’sft iSS^tg^Xt 

fu+ifjm grade aassiE^gis-^##. 

9-4 itm valid 

9.5 m pass c&&) / m (*&&> * 

s^i. ®£Km*ffl+#«*&St*Tt-JF. MB., 

eofms, MfflpgK 

9-6 £ pass (&fc) / fail (*£&) 4ltiiWW« 

ir$fcffl^0rW2iteW¥£. 

9-7 £§4.1.3 + fKj read_hw H§— (ffi— ^JMSStSH^f'J— ' Mg 

*^>— £®&£StudeiigJnfb^W-ffi#. 

(a*. B&, 

StudenUnfo M&mm® 







sygiirsuh iufi 

Sfffiffi. 

(low level) *^3ittJ®Sl, M^.E»ia"*JRTtlFft«#Wl 

IEH«. tiiEfclS. 

MSffifl! “1S«” KJ5. 

nm* &infrjr5fciitHm'Hi*w*£: *&*nj**N &m 

new my&H delete 

s, xjtt2.T. s/fja#36&ffiftfc#wa«. 

10.1 % 

**Sgtt2.-. RaSnSKMSEM^ 

^mstikmmm h m&zmmm^ . 
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10 . 1.1 Jilt 

3M^S-F, WMp^-^MJtfeiil:. 3!! 

£*pSfc£i£*hfe*£. tEmk^aat *, &&-mui:IM»* a*. t § 

4.1.2) anii^p+’^-^RagiffliHaE. -ek 

i^H^ftf.ti't' (§5.2.2) nsywi»*ffia*tei£ft»itrwffia. &*smh-Mp + 

M7)fttx9*]itt, MlteTOifc p 

P * 


8 ft, #*0*^— a-IH 

ft o ajtm tamm* JMmsswM. 

mt” mm, 

®&x*-^KM tint) km. IX* 

int x; 

T«|]i$X$tp, i£#$g#p^O£“}ifaint 

mmMi%$r° am^jsL*p^mt^s 

ini *p; // 

ixi*p:i-t^^i?. ^--Ms^MKjgxKMs^h 
^ K-§P^. M*£®K c++igj*fl»3to#J:ffift£X^rit 

int* p; // p AW int *311! 

S#WWfe£iJ®iflp£-'^#&WM3&M mta, int*) KfiUS. 

@**tt±K£te&$8i$+£is&*&. ^-weais**— 'tstfcKSitte. aa&w 


int* p, q; // 

±®KM#p£iU£ “J&I&I int SKJlift-”. »q$«-t8S^f. 


int *p, q; 


// *p w qtW# intl^S! 



ISO 


% 10 + 


S&t, 

int (*p), q; // (*p) W qfMr# int 2t?S 

XsSm, &#^tf*£j te £jKjS'7. 

int* p; // *p AW int 2tS! 

int q; // qAWint^SM 

m. 

int maiaO 
{ 

int x - 5; 

// p tB fn] x 
int* p - &x; 

cout « " x= << x << eridl; 

// ililpaSxMffl 

*p = 6; 

cout << "x=“ << x << endl ; 
return 0; 

} 

x - 5 

X = 6 

-aSiP^TfipWfs. £#p»xW^*fcinTffl0T^ 

P X 

a. 5 


aiu 6o itiaft, - a p «$-7 x swat. * P m x 
JftW33Sr.^«ra$^lMrfi*. xM«$7 6» 

“#*r tti-W7C*WiS«#- 

10.1.2 JglqMfflfgtt 

^ § 6 . 2.2 +, np«fK7-fSif, sis 




181 


m, JfttftS'&Miftii:. 

#&ffa, ft § 6.2.2 4 3 ^'ff] ; t^ffiit median_analysis @il?& write_analysis, 

iflfflT-^NU^-asfe^Sfcwasfe- ft^-^wwB, 

aMgf&ftEKt&SMM'E MiftiflfflEfijRWifcU:. 

Mffttg'n): 

int *p; 

i®M*pMint^, 0M*Ep*- > M»#h JoMttiTffiWi&fU: 

int (*fp) (int) ? 

IU&SMnEl&3lfflT fp, iBffl'&lttW— ^ int filsI&M.IW int 

«o MM, 

ft 0 sp*stfiw-^ip^sEKma»ftiT. 

int next (int n) 

{ 

return n + 1; 

} 

fp new mm-. 

n TMWW-t'S^fi^tfrKi 

fp - &next ; 
fp = next; 

KHsUft, MW—t int 2$SW3» i- M15Mfp^iifflnextffi|ft^®iilll~, PTW 

// TW«PFNS*iJfM?ttW 

i = (*fp) < i) ; 
i = fp ( i } ; 

MW, ft § 6.2.2 W write_analysis fflfV 
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double analysis (const vector<Student_3nfo>&) 

double ( *analysi s ) (const vector<$tudent_info>&) 

write.analysis 

isiHi — tm i- , -nxmmmxximxm-x typ&iefzx anai yS is_f P %- 

typedef double ( *analysis_fp) (const vector<Student_info>& ) ; 

mis 

// get_analysis_ptr analysis 

analysis fp aet_analysis_pt r ( ) ; 


double (*get_analysis_ptrO ) (const vector<Student._info>& )? 

StHfittcTtfcT. geCanalysisjrtrOSlt 

— •‘‘H&lHl'flljfr double *£M., U— '1'- const vector <Student_info>&|^M$S^#^nW 

-asfcwiMft. fmdjf 

templatecclass In, c]ass Pred> 

In find_if(ln begin, In end, Pred f) 

( 

while (begin \- end && lt(*begin)) 

4 +begin? 
return begin; 

} 

mm &, mxnr -. 

bool is_negative ( int n) 

{ 

return n < 0 ? 

> 

Wl-MIffi find_if % v &<J vector<int>^M#S+^-i'^^t6<l7E*! 
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vector<int> :: iterator i = C ind_i C {v . begin 0 , v.endl) , is_negativc ) ; 

Stmmft&isjiegative ^negative, 
filth ?f frndjf nf W^(*f)(*beg)3|^ f(*beg), 

10.1.3 t&*§ 


s*w«, m&w si Z e_ty pe 

ft ft, CT<cstddef>^iftt^JStT-^®#iiW^ size_t. size_t 
£ft:M'fty£T#ft*t#. Ellfc. fMT]TO. size_t *i£^-'Hftffift:M'. 

size_type 

double coords [3] ; 

S*?ft£X: 


concu size_t NDim ■ 3; 
double coords [NDim] ; 

, NDim ft®ft£OTftBtMffcMft <K2l const sizej; & NDim 
4t^j-^S*o ^UM]^^*NDim*fn^#irw^*=£^m«:fi!i , «* 3 MEM. 

mm., 

MiLo StOES^JStcooids^^M. my coords «3t4fe 

mawist-#. coords y^r^mmft*^. mt 


*coords = 1.5; 

*E® 1.5 !$*& coords Mft#AS= 


10.1.4 fgttn^ 

*bm? mi mv m f=i tun ? stz-r^ § 10.1 
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Wpf^titfl'jimtTCf, M& (p+n) ffifagt <m+n) 't'jc*, 
(p-n) J&IbJH (m-n) 'Htijfc, futlJ'ift^ji^^Efl (m+n) fd^ (m-n) -tvcfL 

MPI, coords fU^IT^XtrtHafc** 0, 

SSl 0 IP-& coord+1 coords 1 

7C^) WHfeilt. coords+2 %.^W, 2 °-jiM (-felk corrds fcgl^fP-JS®— ' "HoS) iftiM:. 
SP£coords+3aTO4HE? coords Sfc^ffWJS “3” ^7C*Wife±lh. RTAiifr 

imm “3” ^Ttmnr-m. 

coords+3 SPIk fa coords s&Si.'+'M'li'f 5 !’ - 

-t*7i:So vector IP string n n # 

TOi^ P . p+n m p-n, W'E*efl]^w®nrs6fitia#csmJ&W:iEH. {strfnsp^w&itt. r 

MRfnffflMMti* 

aTOr, ^Tfficoordstwrtwaftditi-^fiiat. 

vector<double> v; 

co py(coords, coords + NDim, back_ inserter ( v) } ; 

&SM. NDim Mffi-#, 3 ffi&TOJIi*, coords + NDim 

copy 

MMMTOfm^tB-^faa^Mf;, $ coords 7n*W3E$y 
vector<double> v{coords, coords + NDim); 

&6ji£i£, Ifai-tMntTOfM, v£~>Ffa*, 
aMaJajft«lW7C*±. Wa, S-ftMM'ffittl v.begmOfdv.endOy't^MIfiinr^ 
l3fiJv*7uSMife?j, MS Pgffla#Qa+n*f£#&, 

inmpfPqffijiffiin]M-jttffltW7njRW», SP^p-q^— tM, ^^pIDqff 
^fa^MM™^ ifliiDiK. p-q^Mffi7(p-q) + qffp. 

&&T3L9M, ^rliia^W^tl^T-^N^JStiqptidifLt^^mW^M. $size_t- 
#, ptrdiff.t ^S?E<cstddef>^3t^4 l ^^.o 
mtfE § 8-27 

Mal-l'nTcfKfffl, IP^a 

+ i KWS MM$0<i<n CTO® i n Wttfifc) Etfa + i^ 
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10 . 1.5 gggi 

*. 3P4 p[n]#ftSftffl t WI m + n MJStStc 

01Z.-T. 

in*as— H»a. ijs a[n]«M^ n^K„ m%n, 

$nm p o IPS pMtt-^fp + n^N 

s*»&xgtWB*. ms c+++, # 3 1 

HflUaUhtt. ws. 

10 . 1.6 


ismss. 

WfrW^^JnT: 

const int month_lengths [ ] = { 

31,28,31,30,31,30, // 

31,31,30,31,30,31 

} 

s&m> 

12PJtt;fcS&11 SttaCJpryiii3month-lengths[i]*^mi^^^&5^|5 0 

a*. S£M& monthjength EI^S 

in e&.B5S wsiaff r «js&<fc , «» § sim- *m $ its 

10.2 S *« S®#M 

Stf]B&$g7£#W*n-iR. ?6SSfl]inU?D»^^flf*W*M7: 

c&ttg’vr). infcSMmgjSL 


const char hello []={' H’ ,’ e ’,' 1 ',' 1 ', ’o' ,' \0 '} ; 
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£ 10 * 


hello “Hello” m> 

CMiiMjKW). 

tft, Mil, — t^ 

j£. ^cstring^a^^W-^a^BW strlen. 

{SSaE, Strlen a»jgl9l»^-'J'iftW#±S?^Ji^Jh^. Strlen 

1IM*^5PT: 

size_t strlen ( const char* p) 

< 

size_L size = 0; 
while { *p* * 1 = ' \0 ' ) 

+ *size ; 

} 

mfc-Tf ft§ 10.1.3 ^ain^Jsize_t*-AS#^-«Mi. BTW#T 

ftHfta. strlen ISA'S 

@A hello “Hello” #ffr. 

string s (hello) ? 

s «, “Heiio” k-as#* zrn. a 

string s(hello, hello + strlen (hel lo) ) ; 

£M, KClJBftffl hello hello Sfflf %M ffi# - ffi 

hello+strlenfheno)*^^®?#^'^^#, hello tS. 

*®TO§ 6.1.1 GSM'*' 

10.3 «j6«:?fi*tif mm 

ft § 10.2 &faM8l— 

ft § 10.1.6 ftftciteffl&as— 

-fti. ALtTOSIWM^BrW«iS!l. MnlWM- 
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mn&m-. 

infcfl-JRWT 97 94 90 87 84 80 77 74 70 60 0 

A+ A A- B+ B B- C+ C C- D F 

string letter_grade (double grade) 

{ 

// ^3R«ai»^R 

sialic const double numbers [1 - { 

97,94,90,87,84.80,77,74.70,60,0 

} ; 

// -7-#^asa^ 

static const char* const letters!)* ( 

-A+ " , "A" , "A- " , " B+ " , " B " , "B- " , "C + 11 , "C° , "C " , " D " , " F " 

} ; 

// ^u^^7tjRW^:<I' 

static const size_t ngrades = sizeof (numbers) / sizeof ( 'numbers ) ; 

for (size_t i = 0; i < ngrades; ++ i ) { 
if (grade >= numbers £ i ] ) 
return letters[ij; 

> 

return "?\?\?"j 

} 

£ numbers &iMX^m\T static, § 6.1.3 static W^fflittfii^ 

static letters ^ numbers ffcSLtlirH® 

mr-wmvc. static *§i^, 

letters H't'fS 

a ngrades sizeof, numbers M#J7C 

*^*f, a#®CIitWSa5b¥<Se*SfcT. e fi-'NS&it ^ sizeof (eJ &(§ 
size_t ft, Bftmi 
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% 10 * 


sizeof (bytes) Sg&EiHjfcttiMfc. B8JMMftBl:& 

(bit), 

— t^l?, (char) 

numbers m+W^i!>A7C*, 

£f§K M, ftff]ffiSE^»tam^>Ks&l^7c#i&fflW$W^h. 0'K-T, £§ 10.1.3 + 

numbers ^-" / Mfe^&, *numbers Jklftifilft - A7EiRo MSAASIEJf 

65f7n*, 0rlU 

fUSUffr— )5;ik sizeof(*numbers)M;^ numbers ISSL't’#—' 'HnjRlKlA'I'', Sit sizeof(numbers) 
/ sizeof(*numbers)«fc^^ii[^l&tl7t^' / Mio 

-fiii 7 «T*3lHl»T;i^##JftWI##F£+# 

m3m& numbers IlJtS grade ^ytM , 

numbers letters SI'jtSRM - 

§ A.2.1.4 

mv&mft “ ?\?v? - “???”o 

10.4 main 

tmwmirj main ±s«fii# 

3ft, JnmafSWiS. main ®3ft^ii-^s!E#^^ 

$ttjMft, 3nmmain®ftff5fiMB#3ftM«, ~^SM (int) #& 

main a3ftw#ftRr^«ffii5iftM«^ 
lfr£, ^Siefffi-JK^WmW^lfcNflftiiiBcWargv. ai^v Jgtttfflf St 

Ml&tMJfttt-, j8kffl+Wif^7C#ilim#- > t"^$#3ft. a^Wtt£argvt&flW*&4 1 to» 

fMHft, argvMSdfTU^^^mainSM^Js^^, ffi & argc MMiAt 1. &SW 

TffiM#J7^fa31-1ft&^W&£SflM#3ft, JhS&SMtS. ft#1 v #3ftfiI^#A$fty 


int main (int argc, char** argv) 
{ 


if (argc >1) { 
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int i; // fcfortWWBj*8**i, HA®in&#ST : ftJfctJ3*£Sftt«'e 

for (i * 1; i < argc-1; -t+i) 

// #5&r>W£fePi?f 

coat << argv[i] « " "; // argv(i] char* 

cout << argv[i] << endl ; // 

} 

return 0; 

> 

^SU-^RTiMTS:#. 


say Hello, world 


Hello, world 

&S-$Wt.argc^T-3,Maigv4 , WH^ffifi‘7Cit«FMffilPl“say B ,“Hei!o,"^“worId" 



10.5 *#«:§ 

cin^o cout 

10.5.1 

ft-' mm*, 

VFM^a^tBaT^. S— 
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$10* 


ftC++##*, Bjtlffl cerr clog S ft 

si-#, w£in£M0Wa«ww c#ja§u). 

iHin'SM^^-#, dogM^-f^PS. Bifc, ciogM^cout«-#^^^: 

Jt&ltfmaUftiKftl.. mit, ftiXftSmfflMRiKA'1%. itifc 

Mfflceir; MK£*T£i£-^#m§.El£, clog. 

10.5.2 

mta, —tnnmm 

ftitir-7 

M.$n^^^SAtS— -t*^Aftlli5;#, WWJ&MftM&iM.-' t ifstream ifn ofstream 

& MWW^M^AtlSiiSl^Mistream 

aostrearn^^aSXKlJlSAft^l'i^maW'SW^ifstreainaofstreamffllfM^^XnEV 

ifstream istream &)~ fMI ofstream 

J§ ostream f+.ISltil.itfnWyftftfsj^nl? istream ifstream, ft-fifRlMl? ostream 

ofstream« S^^^^aaft^3t#<fstream>4 ] KfiJ. 
ft£A-A ifstream ofstream nJt££gj£JH&— t 

string HfSlS^MS:#S. *£±, C++3?#$!&8J*£— *■ string #§S»f$, 


_-Av. 


sAa^5tRrwffis^sj«rA--- $&m# string m-A®* 

H— UtA- — string &WSSE*S&;it, 

in out ttiftfi: 

inc main ( ) 

{ 

ifstream inf ile ("in*} ? 
ofstream outf ile { "out* ) ? 
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string s; 


while {getline { inf ile , s) ) 
outfile << s << endl ; 
return 0; 

} 

string £39 W 

MM, ^ffiffic_slr^a» (^®ff^n«§12-6«). $H&file£-^ 

string MM, U&A T ifstream 

»«» T: 

ifstream inf ile ( file . c_str ()) ; 

£ main ft$» til „ 

int main (int argc,c:har **argv) 

{ 

int fai]_count - 0; 

// 

for (int i - 1; i < argc; ++i) { 

i f stream in (argv [ i ] J ; 

if (in) { 

string s? 

while (getline(in, s) ) 
cout << s << endl ; 

} else { 

ceri « "cannot open file" « argv[i] << endl; 

+ + fail_count ; 

) 

} 

return fai l^count ; 

} 

main § 10.4), ifttream 

AW*#. false Bt S 

frm ifstream 


192 


* 10 * 


main a«#»t?!llii Wjfcft. 


10.6 =Wfl##E*>S 


:4*±. at]B£j^iw*Httrt##s«fiS;. tmm- 


G-ntom. 

£W, 


£)J$P: 


// ajifi-*&B«?-«BiT/rsia^«E®! 

int* invalid__pointer ( ) 

{ 

int x; 

return &x; // St&tjfcMl 

} 

T^SSfeigtl!— ^®Sfej6iaMWjR, £XTM®£*x 

I'WfimKitt. #sy*. c++i^wTO^g 

^Pm*M^[il^l:x^ifefel;. #1 x PWK&Mb 

Srt#w$*s 


// 

int* pointer_to_static ( ) 

{ 

static int x? 
return &x? 

} 

S&ffi X ^^^#^static)M^-nTW)l¥«*MrBia7.®aKII*it[Sj®#^MM 

%m\i%n!¥<g3cjsx%^%iib7 . 

* 8 M, #&#Efc##£ 8 £Wfe#L. 

i£tHJ&|Sil^-W3feflfjffi#H miHl- 
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new *o delete 

10.6.1 ^-^^S£/^SC^i5 

cw # SMsaw #«) fcr & 

$h ftfr* new T(arg8)ia#W^l!&4fc®^Rr^$i!IE?-^fiFSKMt. 
MgJfSSigfcflMTT delete p®ftj, p ££ new M+JSlIlW-'HHh *7ffl delete 
K-W, —tM new «<0#®rt#fcr*r*L, sSM-'WNK 

TM— T^IT: 

int* p = new int (42); 

jtf*. 


+ + *p; 


//p5lS«T-43 


Wfi^@^p^^43o amnrwftfr 

delete p; 

p^®-^5ESfcW^, £&ff1#-^SrW<a 

WL&'&Zffi p ^ ^nXSfclfcMt. 

areatfi 1 

a * b & wjB#h 

int* point er_to__dynamic { ) 

{ 

return new int(O); 


10 . 6.2 


JP*T* -^S^s. new n -t* T 9&&M 

mimmwi a #. 

IftSftiUHftfc. MI»I T M'a 

iSlT*4fc° 

inSTft-ti^a, **£lOfctetti±g*Wm£SS&*M: JS-£A. 
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% 10 * 


t mm new 

-«$, • ® ffl new Tin]**) -^Sfca^J-K ft #r* . 

inii-TcjRWi&th— h^m^seswtc*. «..hnew 

M off-the-end ffit, deletel]W#Sfcffiffl. 

miRl (MM£frS) 

n tg#Vb\ 

T* p = new T (ni ; 
vector<T> v(p, p + n); 
del ete [ ] p ; 


IlfSn *•?*#* p , {lii-^ain^affil. lSMp»p + n 

SllOTnfTcf. BP® n 

deleted 

Mt&fflWft#. stl't 1 -f Tcf Krt#- afflnewn^RTft#. 

iiB4iSft#^-i:^®ffii:SlJ^/T-^±aK#^^/Pt^. ; fTT deleted p M (£* P * new[] 

7C*c 

a;iw-^a*. cmsb 

m lit, ^3&0jt[Sia^#r»ai-7ci5W}tff. 


char* dupli cate_chars (const char* p) 
f 

// #E£*Wrt#SM. 

size_t length = strlen(p) + 1? 
char* result = new char ( 1 ength] ; 

copy{p, p + length, result); 
return result; 

} 

0fc--T, t§io.2W]M, 

iEH^lib. till strlen jgtsl Min 1 ®ft§T^S2ft 
^J5#«^0Bft#o ffimWfflcopy*}Epffi[HjMft 

result Jtft^ST^EMft^fBl + io 0ft length 
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wm, mwm copy 

10.7 /J\S 


p = &s 'SipJalRlso 

*p = s2 WpN«5iffi«- > b*fW«^P®l»)M«3ft 

vector<string> (*sp)(const string&) = split; 

s P split ©sMMtn 

intnums[100]; 

fcnums£X$ 100 ^S 7 C^ 65 M» 


int* bn = nums; 

IE bn nums »&t7C*WtWK 

int* en = nums + 100; 

en nums iRg^MSaURS— ' 1-7&3fJSiIi#JfHh 

xmai« 6 !W® 

MStgMWIMK. a W'£W- > h*?l n,iIWa[n]-^*(a + E)W = 

M a *- 3P^EIU[w+n)J»^T a 

it: 


string days ( J *{ 1 Mon " . "Tues'A "Wed". ''Thu". "Fri 1 ' . "Sat 1 . "Sun"}? 

&%>n&ma. days ft**. 

±8» (main ®») TOftW^nTfcW##. (int) », 

3 lx^#MI£Mchar**, #Bt<£&W)£.S 0 &T 

TO^xt: 


char* argv { ] ; 

_tj£Jg char**fcWM. 


cerr 

dog «fHiiSA»» 

ifstream(cp) SUfcBit, char* cp= £}$ istream Jfef^o 

ofstream(cp) ^TliSSft. char* cp. ostream •> 
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% 10 + 


lfA/«i^5:#«^5:#<ifstreara>+Ma^o 

ft##®: 

newT WaEfimtt&'ffc. i&|§I-'H&|Sj$Srji 

new T(args) *-+• T ffl args J m~^ 

fcfa&Srjiatfcft'lJHK 

delete p (*p) £ffl6<Jf*)#$ IS]. 

[Bl --AStHS^BE 1*1 . 

new T[n] 3^-^AW n &#£ 

W7cfUWT3S?e. jg[5]-^Jg|&]Mm7U*MJS#o 


deletef] p 


« & *&#r P » i«i wjfif 


io-o 9™'#. 

10-1 § 9.6 M#£iS8HSm. 

10-2 S^§8.1.1 ^median®Sfe,^nTWaa;[n3*eK^C ++ g^^M^iMra^EfiSfe. 

10-3 median ®Sfe. $s{£i$f3 median 

10-4 n 'ftia^-t5Ta#i Strings 
10-5 % hB0#J String_listl^^— 

10-6 split E§SfeiGS^^lAi!]String_list|l|4 ] » 



% 11 ^ 

fexmnmmmm 


£SS9M, «fl]^^7^JSC*fHli!W®3|tSWIt*«S. fi*£3PM^W Studentjnfo 

studcmjnfo 

ttttsffisiytsi, d»**9¥itti±ftfi«a*WM^) ^ 
fniEH^mMffivec. a*samffi±uwa#*S[ftjnm v ec mmnmu kmi 

w»^±- 

11.1 Vec# 


// #Ji §— ^ vector 

vect.or<Student_iiiCo> vs; // — 'I'Sfft vector 

vector<double> v(100); // — 100 'hjoiRfft vector 


// £* vector ttffiW£fiW4S* 

vector<Student_inf o> : : const_i cerator b, e; 
vector<Student_info> : ; size_type i = 0; 


// ffl size vector 
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* 11 * 


for (i = 0; i 1= vs.sizeO; + fi) 
cout << vs [ i ] . name ( ) ; 


b = vs. begin (J; e = vs . end O ; 

(vector) w^sipa»wm-fti5 0 


11.2 ^UVec 


-j=li»£7ss£ vec ns+^siwuift:-^, v ec 

v ec ^r#;i#^ 

4 §8.1.1 ffiWSSCI^T 

»±fe. arasmsist- 

#C vector, list fH map ^ , 


template <class T> class Vec{ 
pub] ic : 

// m □ 

private : 

// *a, 

> ; 

Vec T ®W5^-#. SSfe 

( public ) (private) 

to*. ^waffH'^Msvec^M^^-a-g-7^>7u*o m, 

Vec + 

i PiSfflM Vec begin, end 

*Bsize$alStftl?&!&. 0fyvect^#^7n0±feih- ^7C*^EWife6tiU2i7C*W^Hfc^ 0 
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Vec 



Mjtt. 

template <class T> class Vec{ 
public: 

// #n 

private : 

T* data; // Vec4 3 Wi'7ii* 

T* limit; // Vec 4 3 K^7nS 

> ? 

Vec£-^«M> 

To W£n^3£m 

Vec<int> v; 

Vec #t£f&^JI, ^FW6tl T 

$ into T int Hlfc, EEM data ^ limit 

-einKseii-Ti^M^^Tvec^i^^sti^Ki^Mo 

Vec<int>, data limit Vec int*^MW. £ 

«, SPlMJfffl Vec<string>, Vec SttH* T 

^string, *SM, data limit string* . 

11.2.1 F*3#i>E 

( § 10.6.2), flrmSMniTlfcMM new T[n]* Vec 
fa], teMiflft, newTLn]TO^Krt#!EfSI. & 

#ittf T IngmmW&fS new T[n], 

— T ' t Vec<T>o W#?tW|t»)S^&W&# 

flopg^jo 

mu 

new m delete, sp*s8iERnu^4j'fli J Eitff]WS^. au^«fi'mu^i#^5!) 

*1fclW&4fcMfc#£EJ (raw memory), $JS (at£t-^«F*W^ll) £!BP>f ft#*^*^* 
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# 11 * 


% 

U* 3&£fi£i&BaS&S&#£. M'mffl'£in^^Vec^ 0 jlil®ffl^®|fe, limit® 

gi«K$MBl.S®fftSflll4' private £a»#M-«4K 

WMmfafiJ^#*Vect^^o 0Jtt. ailllf 

ffiflft- data ^ limit. MWfc®rt#£ffi®ftnriU*&®jaa Wffl. Vec public 

data *5 limit, 

vec *t$ aiM$ data 

m limit Mffi). 

£ 11.5 T?Jfl 203 (utility function). 

n.2.2 immi 

M1M, *Vec3U>f>S6flfl5S«W^ttita«C. 

Vec<student_info> vs; // Wl\k fft #) ifi Sift 
Vec<double> vs (100); // ft 

xt^Vec+ttsT*. 

mtmzt data % limit i&friufe'f t. vec tWTcff^Rrt^efn^'Sifia-^M 

tt. swtMSitaft*. ainffl^jjft-^Kivec, 

— f*'j'#ifc> t wwi^ttifiaiiyiEKaTc^w^®. m &. 

tiris, jert#Maft. -tfe^^data^iimitaif^tt.tisffi^e < ]f*i ; i?^E> 


template<class T> class Vec { 
public : 

Vec ( ) { create ( ) ; ) 

explicit Vec ( si2e_type n, const T& val=T{)) { create (n, val) ; } 

// p 

private : 

T* data; 

T* limit; 

} j 



Z.SL#> #-&*■£ 52 
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itiiilM create create M 

ffl create ®^iE0/p. data -^j limit 

explicit, 

#5fc, (§7.3) ft 

siita^ftjsastif^i^iCTW^ftjsast, — nze_t^ffi^*ft 

$%, S-'^!0i|MS!lMf-#^ — 't'size.t^SS-^— 't'constT&HSMW^l:. 

> Ht«P5 > h#S![W create ®ft. create §6*B£ § 11.5 && 

tenmm t m 

explicit W1£Mfta-^7)l¥. 

fftWMftWm.X.a ^'^JiaSSft^explicit K, 

^JMSOTWB. 

Vec<inc> v i (100) ; // US. R&feiMa Vec Htt&Bft. Bl— ft int 

Vec<int> vi = 100; // &£: Vec 6^3:6*15 (§11.3.3) 

// ftffi'EfifWi'Jvi 

explicit 

ai]ifffi§ i2.2 m^7& 

iiE^w^i»j*^-st, explicit w. 

11.2.3 ^mmsi 

agu. (const) (nonconst) 

Vec (typedef)o 

value.type i@;S$*4 5 #f«W»r*LW^M 

(W^-^MrUCt^. itSMn&£StClWlft. m&W& Vec ^ftiP A pushback ffllt 
it, VecJtfrfc. Sn&iMrH&j£.X7 value_type, 

back_inserter (Sfi push_back -^j value_type ft ft Vec AftiiSnW1tltij& 

ft*7. 

mm it, 

#]ft, iMn^^-'ft£/*-fti£&fl!£W£. ffig8±OT£}E'£Sft?J&-* 



202 


£ 11 * 


£§ 10.1 SWmt, 


sJt^-Sc&E 

value_typeW*SS»3i*T a 3P4« Vec WiM'WlfcS 

£MSTOii, >i»Lt$im- CT^StTft^-^aSfe^SflWTC*^*. 

VecK^«- ftm&fflsize_t-f£* Vec::size_type^£«Mo Vec 


template <class T> class Vec { 
public : 

typedef T* iterator; 
typedef const T* const_iteratot ; 
typedef sise^t size_type,* 
typedef T value — type; 

Vec ( ) { create ( ) ; } 


// SripSE# 
// RipSE# 
n frlJPSE# 
// SrlJP®# 


explicit Vec (size_type n, const T& val«T<)) ( 

// *fll«S«P 


create (n, val ) ; 


private : 

iterator data; // 5SS5^ 

iterator limit; // e&se# 


} ; 


} 


^TinA-frititt typedef, (£ 

typedef /&$**£*> 

M. 


11.2.4 

nTUffi size Vec Vec 

for (i a 0; i ! «= vs.sizeU; ++i) 
cout << vs [ i j . name { ) ; 

size Vec 

Vecl^ffiM size 8ft-HJ-1Sf#i ig®— ^Vec::size_type 

»6E&. ^Vec+WTEjt^ft. SMn**&T«--T$StfsJM? 

&%gW~'1 < 3B&4S, 
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Sic-'HSITW. operator Jgffi. 

operator OfiBS,. 

mnmm. (^— tr.^it») -®sa±^r®a*s#^ 

#£. IS^IMft-fcfeiftttSfe: Srt#ft-j|j|SJ||W*[. *n£i5jmtt£jst#-'h£ 

£»#, ■011,, dcag»^a»:fcfcfltI#-WisJI 

- m. 

-•«*itt, itgftaaanms&aa*. 

&£3&. vs[i]ii#w^iiscBt, ^FiUfflvs^WDSif^aifc. 


ffcfn&it. *SM>£^Wffl3M5^M^hMVec#ia^W« 

iB-^7C*, &^»*Vec::size_type. M3SSft3$. 

KMailil. StpJUJf arai6IU-^ffi(Rl'Vfcctt#W7U*Wgiffl. 

MSI^iAvs +8MRSMg, ©£Sn£f&£ffi;*»ttM#lfiS«£ff. mt. itffcCHfe Vec 

m&muT-. 


template <class T> class vec { 
public : 

typedef T* iterator; 
typedef const 7 * cosnt_iterator ; 
typedef size_t size_type? 
typedef T value_type; 

Vec { ) { create ( ) ; } 

explicit Vec (size^type n, const T& val«=TO) {create (n , val ); ) 

// **-5*91 

size_type sizeO const {return limit - data?} 

T& operator [} (si ze_type i) {return data[i];> 
const T& operator (J (size^type i) const {return datali];} 
private : 

iterator data; 
iterator limit; 

>; 

size ^SjVec^S»r*LliW7C*^» B £§ 10.1.4 «& 

^ ptrdiff_t UtSftHt, <Bl7Gft3r#-fe). m% 

Vec UK) size aB&^ABgfeg Vec size const 

ffllSMiH Vec (const) Vec *t*. 
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* 11* 


(nonconst) Vec ttS. const 'MUIrJ const 

Rl^ffi^?l«VecKlW, &in&0-rOIOTTOiE0--m fcm 

'einet)#w^-^ size^type 


11.2.5 igpmsflgsff 

begin ^ end ^»Ji6l§|-^ 

&£ Vec 

template <class T> class Vec{ 
publ i c : 

typedef T* iterator; 
typedef const T* cosnt_iterator ; 
typedef size_t size_type; 
typedef T value_type; 

Vec ( ) { create 0 ; } 

explicit Vec isize_ type n, const T& val=T()) { create (n, val )? > 

T& operator [} (size_type i) (return data[i];> 

const T& operator L J (size_t.ype i) const (return data[i];} 

size_type si 2 e() const (return limit - data;} 

// 

iterator begin () ( return data; } // MSI 66# 

const_i terator begin (J const ( return data; } // SSi966# 
iterator end() ( return limit; } // Ifttfiffi# 

const_i terator end() const ( return limit; } // fffi# 66# 

private : 

iterator data; 
iterator limit; 

> ; 

SMn£ifcJI&7 begin ^ end SJE Vec W 

fiS*. -7 const_iterator 3SM£. 

aft, *ii$*g»e£?r£7. &fc±, 

push_back clear Vec 
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11.3 MUt&M 

%» jetamssfaw. 

#W1ttR££. 3fcW£im in*SMn&-ifl7«&®#f£. 

fn-S-j^Clo JtflittfiRT. S*«iMftf£nTtB 

as^^=3ent4s«. 

11.3.1 ®a*93i®» 

i£#A®wau®®i£0— 7-*; 

vector<int> vi; 
double d; 

d = median (vi ) ; // ffi vi ft##Stf#iiifr median S*St 


string line; 

vector<string> words = split(line); // split a»tojtle]{iB;£ words 

glfcUfe, MaS5UfeX$!l*f£: 


vector<Student_inf o> vs? 

vector<Student_info> v2 = vs; // vs SftllilJ v2 


IPS—' t-^^J copy constructor (XftJ^iteBlfc) &9#$c 

MWiSBSicffllr. H 

69®, 9rWS»3t®f[69#WffiT-^S»?lffl^m: 

template <class T> class Vec{ 
public : 

Vec (const Veck v) ; // 

} ; 


“M.U” ^*£5g$S— 
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-*±in7JR3IS, 'EWtSI^BliS 

m» MSflKv^-^vec^M^w. aftJGv£#i5tiv2, MKMftim. m&mi 

xmmTmffi*##-. 



£#tv[0]K->h»r<6, #&v2[0]Wffitll1fca$7. 

-Tfc §4.1.1 
median am, 

median am®m&3&*£mam$*fmfe. 

*, »±is^gi3l«aJ7 median a®rtWW|filS#SM»f3|L-^am 

«i!£jS£.wi»i*^siji« 5 l^*^^- - ifert#- «±. 



fi*&, £&™Vec*+iair**J*ffctf, 

mmamfem. &m-#, a«5fefiftaa^sfTa#M®». 

template eclass T> class Vec{ 
public : 

Vec (const Vec& v) { create (v. begin () # v.endO ); > 

) : 

*££i^±&£ create 
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11.3.2 JffiljnJtfSF 

(assignment) C3«± 

Si±WW#*iafT£Si). *£ 

“operator” mm. mm 

c+ +g#aff)tt®ji:i?-a. itimt'ej&iHi^ift^jRwgiM. 

template <class T> class Vec{ 
publ ic : 

Vec& operator= ( const Vec&)? 

} ; 

m, (Mwmmmm* mffiffifxai&jBt. 

mu 

template <class T> 

Vec<T>& Vec*cT> :: operator* (const Vec& rhs) 

{ 

// ^jKft^affSswfi 

if (irhs 1= this) { 

// »J&g#ft£{S 3 MSm 
uncreate ( ) ? 

// MA«**j 7 U*»a:* 

create { rhs . begin ( ) , rhs . end ( ) ) ; 

} 

return *this; 

} 
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> h««. mm& -jFS&«tftw*i*#^5s^j!£.- > hssft, #j. 3 am 

JAMS Vec<T>& o £ 

rt. c-n+ibii-^n^ns^A^M^^. #5ums, mw^fsns 

g^<T>„ m»3C#^®. 

tfeo UlUitk. Vec<T>::operator=, MT-tSstti^filc Vec::operator=» 7* ft* — stTffi 

const Vec&Klft^. ffn7'£'^fiK const Vec<T>&i&#£faJi3!?7l^o 

this, this iX 

mtn, * Veciioperatoi^amS. this Vec*, 

^operatoi^aft^VecW-^aaft. this >fec *t7 

-^--Tcift^, W4n«{61*^. thisfiJSftfaSft'fftft. -JRM. 

£Wltf6UB this Sft«£&EM if ^rr&&5$ft1 return SSfe + WKSfiftlP#. 

ifrfnffl this 

IP&'ECItt&ffl® -'Hthiit . £«■§ 10.1.1 4*JaaUi±, &rhs£-^fBl«lrhsMfHK 
lhis*B#rfc®£ifeft». MaynaiifcfcK&rhs-^thisffitfaS^ltkM^^iaMo $QWi 

m&m return &*Q. &*miisKj£*®W*b&. WI0 

jSflSS^fH^-'^fflSSfe uncreate, tfllfffl'S** Vec *W7D*. 
m. - a.i^ffl 7 uncreate fijft. ^*7^W{t!M^, create 

^7iliTOMtt. MAS; 

uncreate Sit JE£ 

^3tE-«3C3«! 

#®7. ^ create aftftfflJOW rhs fti7G*ltf , S®7n*£l5±B®tt«iKs. 

**®Wfi®iEfl|i|bittaii?gift!a®wflif»- 

^WifetifcSietuma^, *£2* this fSJgBlM, 
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11 . 3.3 

gs&iiTti], c ++ ®w^^^k*-«jS= mmm 

mmw, Kt^ysc^g, 

igffiMffl operator -|g{g»ff;a%' W^Bt^^iCJMSaft'eClWESJ. W£aiEJ$£fri?j 

xm&. 

ftft Coperator=®gfe) 

Win. 

string nrl_ch = "-,/?:(? = &$- . + ! * 1 O , " : // VllfeVC 
string spaces (url_ch . size ( } , 1 1 ) ; // #JS61fc 

string y; II 

y * url_ch; II BSffi 

i'SfM^hR. sjtt, m 

string url_ch = ■'-,/?: @=&$-_. + !*'(),” ; 

^'^iAR^^$^‘®“~y?:@=&$-_.+!*’0”W const char^SS)— ^ string % 

Jit, string W® const char*#!&MtMita#. 'N??? 

urLch m, Mzmftm-' m 

spaces Slfc55ft spaces 9^—' 't'¥W&ft'&3 L ft<’ 
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* 11 * 


*E spaces urLch string 

M. 

string M«y. 

»_t, f=Mim, mu&jk- 

ii$«ft° string 

WSn, «# words 

6 . 1.1 split mm-. 

vectoAstring> splitlconst strings); // iSSSt^S^ 
vecCor<string> v; // UJSSfii 

v = split (words) ; // ?£ split 0<jffl8ScAnftt!J]$pW, words 

// xtt&mittin&s* v 

spMta»WF^®Wft. 

n~&. swKteisJitfa®. m^w 

• operatot=^jaa»H«[*f!K<IJ*f^. 


11 . 3.4 tifimiSL 

MHttStMffl delete mn, Sfl*ff§6.i.i m split a& 

vec Cor<string> split (const string^ str) 

{ 

vector<string> ret? 

// ##£«*«#«£ ret £*+ 

return ret? 

) 

atfiii split a*w60Bt, 

ft. #§fcU4. ^W— 

destructor (flfttBft), «ffta*WaSt«A4^ 

(~). W-a&W&lHlfa. 
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#&$*. WiP#ife*ttita»+A5tf3fe^Rfl'irt#5S*^. 

template <class T> class Vec{ 
public : 

~Vec() { uncreated; } 

// m.t 

); 




11.3.5 mm 


W-*#S , % 4 %H% 9 m 1 1 feXft Student.info , SE& X copy 

MMiSifgsy. in&«$*j8^tt*rafe&w, st® 

«®isJftfi6*[lWWa*#. in*J*fl£** C++ 
studentjnfo^wmmjfeinMlMfWT. Win. JH&lWitaSfcttlig 

^]it. String^ vector name ^ 

homeworkj£M> MiK double midterm ?P final. 

*JS3£ff w hMS. £§9.5+tl m&. in&UIX&W 

^MWiftffliifcjaa— in^ 

±TS;s^aij-*ituini&tt.. iamxxxMWtt 

i&ft, 

R££#&+S£ife££TM-^ttSia* C^«a.flfJWit®»). 
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* 11 * 


*m«, ffinrei*^nii^jstcst«4m9*t^f 

ttM#). iBraisisi (M«m4#rsMift3P#>» 

11.3.6 “={£-&" * (rule of three) 

(*nfc#KiS) -&«, tt 

wvecism M±m 

«&§ u.3.1 +#£»#. 0*«- 

isnwwisstarT, tamm}&8fcxm&&. a^s* 

ita«^!K®®##®». jram&ftWiS. W«TfBW* Vec 

(Strains §11.3.1 t^fi«^W3P#)o ^£+-**r*i*fclHl 

at»#3t^nTBiJRW0*. 

in^fl§5F-*#f«®», 3P4'0sfcA3 2 -^^ 

-*«#, &mm 

T : : T ( ) -*J«/L*Wifta*. fllffc#*'#* 

T: :~T( J #7#l3lft 

T : : T { const T&) #$l)fti&SJS[ 

T :: operator =( const T&) BSlfijJiJf^Sft 

“zifa—W” MM (rule of three): 
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11.4 SdSWVecaSMWft 

@^nem» v ec puS h_back m&, 
iS-ia^n^. push_back 

7 — 'HdjRM X'h . 

Sft^ESl'fn-tllSlBj Vecs ^l^iPA— t- push_back ig|&, Vec 

# + WaS^fWSWSf^TC*. push_back g*fi. 

ApSffl^«*iikTO pushback aftWIg. 

m, H^push_back®^^#sijH^Wrt#$fB]. 

ffi&, SnStf]&Ji7-f^t ioo^7C#Wvfec#gW3ft. &£■&-&« 

HJ push.bck B&. 100 

affl5BS0!ca£-TSt^®ffl^*1'7c*W^7 o am*& 

g^iisii-tsiwiit, m#. 

Wttifi7C*W*7n*^MIP^7c*, S-'MWffifoSr 

5>sert^$faJCK]^7u*o Bf&., Mv m & sat*ft£inTffl0f^: 


Vec 



KWpush.backfP^'ftll^^rt^Ma^ *as 

JEWiEMJi. pustubackSW^^+^^K; '£fflg&fcN S# 

WX^ft^7^^W^rt#«aa»: growm^unchecked_append®f(, 


template <class T> class Vec{ 
publ i c : 
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void push_back (const T& val) { 
if (avail == limit) 
grow* ) ; 

unchecked_append(val) ; / 

> 

private : 

iterator data; //SflSJ. Vec 

iterator avail; / JtSffilft— ^7G* 

iterator 1 imit? / /ISL?EtBlRj#j§ — 

> ; 


11.5 asiwrt#ifa 


Vec mi C++rtMM new i delete jsH 

new delete i£#^, Vec 

iUig£«J, 9tW#^|Bia:3llWttffll£B»45.rT. MJ. c++rtSIW new 
&3Sa-ESfttfc#£ra. T 

m new JS$mi&Qn4s%m!*$&ft& new, T::T() 

S#«Iii&tt'Vfcc^S»f*iKl7n*»TS- -&£new 

push_back a»*M3fcfflM2f£W!l, 

^ push.back fiMMfcffl. fliiin*M new ^^Sfc^Rrt# 
g=WW new Jg delete SMn£^TWffiffl C++^HSi+W 

mi®' gWEMttJW+wra^fi'^Mrt#. — 

t*lta»£#^flS5£#MWWrt#. ft 
#wa#toHiMs*#**^Mft#®sa*. c++w#«£**$7waft#Ki2jfB. 



itsUk 


215 


ft<memory>5kS:fr+tHftT-^«* allocator<T>W#t, T 

W*ftW#iftfc#£f6J. Ffegff MfH&ffiffl allocator 

«M^3fe®^^±SW#E^^Wrt^araMaifc. 

£ allocator S-SiHUSItlSI 

tempi ate<class l’> class allocator { 
publ ic : 

T* allocate < si?.e_t ) ; 
void deallocate (T* , size_t ) r 
void construct (T* , T) ; 
void destroy (T* 1 ; 

//-. 

/ 7 

void unin i tlalized_r il 1 (T* , T* , const T&); 

T* uninitialized_copy (T* , ?* , T* ) ; 

allocate 

deallocate 

fliWrt#, tfffitSI; allocate lK@»f; 

&*)*/> = construct allocate 

it, destroy construct 

&: ->|-£ allocate destroy 

tJHM uninitialized_copy W uninitialized_fill © 
$r r allocate ^^KWl*J#j£7 1 #J£n'f-t uninitialized_fill ©ffelp] 

umnitialized.copy copy ©15, *£ 

+ . {* uninitialized Jill 



216 


JM1# 


allocator ^T£ Vec<T>^*-&^jEi(iS<J 
allocator^, Mlft Vec^T>^JJDA— ^ allocator^r>$SSIfr, T 

se^#o iiajuA^^ssij, 

11.5.1 ^esgvec^ 

mgasmt®*. mm^maT-. 

template <class T> class Vec { 
pub! ic : 

typedef T* iterator? 
typedef const T* cons t. _i ter a tor ; 
typedef size_t size^type? 
typedef T value_type; 

Vec ( ) { cteate O ; } 

explicit Vec ( size_type n, const T& t=TO) { create (H/t); ) 

Vec {const Vec& v) { create { v. begin {), v. end { ) ) ?} 

Vecfc operator- (const Vec&) ? / /in § 11 . 3 . 2 + ftiiS.X 

~V ec() { uncreate O; } 

T Sc operator [j (size_type I) { return datati] ? } 

const T & operator {) (size^type i) const { return data[ij? ) 

void push_back (const T& t) { 
if (avail == limit ) 
grow() ; 

unchecked_append ( t ) ? 

} 

size_type size() const {return avail-data;} 

iterator begin () (return data?} 
const._iterator begin () const ( return data? } 

iterator end ( ) { return avail; } 

const iterator endO const { return avail; } 


private : 

iterator data; 
iterator avail; 
iterator limit? 


//Vec 4 J Efl‘t7C* 

//Vec 't'in* 
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allocator«.T> alloc; 
void create{); 

void create ( size_type ; const T&); 

void create (consc_iterator , const_iterator ) ; 

void uncreate ( ) ; 


// ilt push_back (ftiSift 
void grow ( ) ; 

void un c he cked_append (const T&); 

}; 

1. data WJM**. 

2. data^ avails limit o 

3. £ [data, a v aU) [x fa] ft W ^ 

4. &[avaiUinut)Ef^rtlft^f^#®$tf&}'fto 

(class invariant) o 'tT-^ § 2.3.2 

-IMT-tSiM*. MAP, 

avail sK# limit ft®, 

create £%. create 

•fefjm. ysEiMTO. ffl?rw«wT. mw 

■&JS^f7 create jSSfeit/nt limit Jaft- 1 ? avail '73& : $]£a'tt&^C 

template <class T> void Vec<T> : : create U 

{ 

data = avail = limit = 0; 

> 

template <class T> void Vec<T> :: create ( size_type n, const T & val) 

{ 


data=alloc .allocate (n) ; 
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1 imi t- avail~data+n; 
uninitialized_f ill (data, limit, vai ) ; 

} 

template<class T> 

void Vec<T> i : create (const_iterator i , const_iterator j) 

{ 

data=al loc . a L Locate ( j - i ) ; 

1 imit=avail=unini tial ized_copy ( i , j , data) ; 

} 

create IffiRM Vec 'Slft.TftFsM 

ft create 

#^l'a)o allocator<T>#IM allocate 

Ultfc, alloc.allocate(n)®S^K£Wfit# n T = allocate 

®M[Pl#7n*-Wifeill:. dataJgffMMo 03j allocate 

mmv&myiRi ummtiaiized_fiii agc^-gatCTi&tt.. 

^rt#S®JiyH0^#Sfe?alR]6 { 3^^MSn4te { ]rt ; i? : Sfalo uninitialized.fUl 
allocate 

create ffll&Wi&in — uninitialized_copy it allocate 

$fa], umoitialized.copy . H ~ y h#tfc^T^H l°I fft I* lU 

limit avail 

uncreate create 'Silffi ft®*, IJSMI, # 

SSScJt^fflWrt#: 

tempi at. declass T> void Vec<T> : :uncreate { ) 

{ 

i f (data) { 

iterator it=ava i 1 ; 
while ( it ! =data ) 

alloc. destroy ( --it ) ; 

a*L loc .deallocate (data, limit-data) ; 

} 

/ Vec 

data=limit=avail-0 ; 

} 
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inm data delete Mtt** 

5?^JIUt data 0* delete delete 

alloc.deallocatea®«S-^¥»tH^*#*<BPM'&»m##JJ[ft^rt#). Kilt, ® 

data Ik^#, 

Mffl it J&ft#5fyS,05 Vec destroy 

*7tt2.^ deleteDSiffl-^. Mit it Vec *f 

£flM^7##^M7G#£Jn, deallocate 

S##JiJC7G#rtfflW£fRU §««!#!! 

MSffl deallocate data tiff limit 

pushback 

template<class T> void Vec<T> :: grow ( ) 

{ 

size_type new_size^max (2* ( limit-data) , ptrdif f_t ( 1 ) ) ; 
iterator new_data=alloc . allocate (new_size) ? 

i terator new_avail=urn rn t.i al ized_copy (data , avai 1 , new_data ) ? 

//*imR*Wrt#sra 

uncreatc ( ) ; 

//SSfiifh «K»|i3fr5>KWrt#Sra 

da ta=new_duta ; 
avai l=new_a vail ; 

1 ijnit-‘dat.a+new — size; 

> 

//«a avail 

teinplate<class T> void Vec<T> :: unchecked_append (const T& val) 

{ 

al loc . construct (avail + + , vai) ; 

} 

grow *E#B17 

®T*iWfflpuahJbacta®IUttffl^£B^Wrt#, MffiB&7J£*ife 
m, Vfec3t!t»Sltr»rffiSSW. 

sffiiffi § 8.1.3 Mnnu#sa, max m 

fflptrdiff_t^Ml^^-W^-, M. § 10.1.4 MM, *££— 7 limit-data 

& new_size $Mft#7M3S$*ffc#KMrt#£ISJ 
MBiffiR! uninitialized_copy a^tfeSftTSf*. 
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W7CjRrt#SfiSi»f^Ra;Wt. uncreate £&IJ|$lti;n:*. *jg£ 

data limit Vec 

^7C^/S®— ^TC^- ffi avail l«5^^t^J5n'M:fi ( I^7C^6 < I^®-"t-7ti 

o 

it*!. allocate ®SS[^3 uninitialized_copy g^iSlelS^'tt, fi— ,£.f[l JrH, 0 

data *5 limit, BA&Tj&t uncreate MiWffl&jHBfe# 

unchecked_append ^7UiKo T-lIIiS? avail tain] 

TOH^an- 

JlSRftlifffiWffiT grow £§!&;£. unchecked_append 3a?&. 9f 

£fa$£w. 

11.6 /J\g 

SHfiUBjyffifflft § 8 . 1.1 

template <class type -parameter [, class type-parameter ] -.> 
class class-name {...}; 

h®Mi&fU£ja--'Ng*l class-name 

M{Sffl^$S#$E3SPB£ class-name 

ffii n±mpm%: 

template<class T> 

Vec<T>& Vec<T> :: opeia Lor -( const Vec&){-} 

£&ja#fc3SM2t*Rt- Vec<int>fc^--tW^ 

int fg*f?S£ft Vec jR*W^4fc. 

nmim-. hr*#, nm* ft-*. 

£2f-' MStfltS1f^a«cWBt«l, c++smwistfi 

ssfgt-a. 

sn^s^stawfi^yiii^jstst^ttafiasfe- (a#»&S3Ei£jft 
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op mm^&X, operator 

op 0 m. $nma^ims*^M-'H££a 

it. w&mim'fcm. a£#*ewit-wi»^» csra^-Tcs#^) &m 



11-0 *£i£. fttjr#8HiS**ft®JMgJ?. 

11-1 SB9$+^^.99StudenUnfo^4 , SW$Xa;^^3t®it. 

#]&£#T«I®». AfW 

11-2 

11-3 Student_info 
11-4 £ StudenUnfo <£ . 

11-5 tE Student Jnfo ^JnAi+itim St®l£##ai$T£ 

6 studenunfo 

11-6 SitiD-fiSff Vecmt 

Ifill^M erase 5 clear 
11-7 ^fnl Vec H+iraAT erase clear SitJs. 

M M VecTOfol:, $^|g 9 #Bj Studentjnfo U^% 5 ttM 

nMMBft' 

11-8 

11.9 § n.5.1 grow a»^g^KT$!S1B®WWffiKlrt#SM 0 


■ 










t-#x^ 


mu, int double ttfa, «i*Sm£3trfein t $$&*( 

double o 

w. &m9M*mmm, &.$u mw 

sii. pi!U'ffi^w»r»x^3tEit«3t*fc®-#. 

Vec Studentjnfo £&£ 

mm&mm c ++ *, 

XVkfc, ^ffp^tH-^C++g^SK^Af— string &8fc&i£tt£MW 

- -wmm^, sift. &&n n *+«5fi»i*^to- > Mf5 

itiWVec-^, string Str 0 

strings 

#ffift*fp)«. 

s*^vec#SHtsi<naia^7»*®^wxf^. m 

12.1 — string ^ 


VL4k 
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class 3 tr{ 
publ ic : 

typedef Vec<char> : : si ze_type size„type; 

//#&&&%&> «!i*-^SWstr 
StrO { ) 

//±J*-^StrX**, McWntI# 

Str (size_type n, char c ) : data (n, c) { } 

/ / str 

Str<const char* cp) { 

std: : copy (cp, cp+std: : strlen (cp) , std: : back_inser ter (data) ) ; 

) 

/ /±&-+ str bff e 

tcmplalecclass ln> Str (In b, In e) { 

std: :copy (b, e, std: :back_inserter (data) ) ; 

} 

private : 

7ec<char> data; 

> r 

Str 11 Vec Vec Str 

clear ®ft, H 7 

EMJB*£j&&£ftJ8data, Vec 

Str WimftiiSe&S&lfcsUftiliffl Vec^ftiUU^Mlt s® assat*. & 

ft--#, £teH^#i6issww#»:. m&M dmmi 

Vec data & 

Btm't'foi&mgi'&fomu* MW#JtEitttte4;*£. data 

m vec c 0py 

data^^-So $J$P, ^ const char*6t(3P-1'^lja®S6:ffl strlen 

It, copy % 

backJn8erterg»*ffiS^^toAdato4 I . Hift. ^ data 

Sdata+flS^TScpmifQWftatW^rt^Wfifl 1 . 

ftW®w#«^3P^i£a»7, 

'EM Copy % backjnserter 

®ife?E[b,e)EfBlrtWrtSiBSiJ data *f^ftl/0l7 - '\2#MJk— 
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ttfc, &orW^-1'Vec<char>^M)ftMiiStr^M)C ; t#» 
ftatsc. $ss&s*jft-4? 

*f*s. s*wwuw#^. 

^TiSiiilKiiWIft-, &r*±, mskM&$f£ 

^»sa^«®«y«ifia«^j8E®s*^a* c siu.6). 

12.2 g5&&ft 

Miit, 8te*n#rtta#u ai*^ 

Stl]SS!-fStrtI)tt»S!ll1'i, M 

®t*®%iskum$&ejs. c ++ §m^«*M*m 

double ««, fcTO 

int double #MM: 

double d=10; / /}E 10 $f&)S double #5S#ffl*#]$a{fc double 3E# d 

double d2 ; 

d2=10 ; //ffi 10 double #*!!#&'£&£ double d2 

^afflWStrUSt. t const char*^MW#ft*ttift-^ Str^®»f 

Str s( "hello"); //Wifts 

ji-Mejtasyniiiiffl^iflcaife. #-*• const charts mn&vivx 


Str t= "hello " ; 

s- "hello 11 ; //jE -'MFrMttS^s 

^ § 11.3.3 ft-'HBfgfc 

xr to const sn&ft£tittifia&. Jd-'t 

MS— Wm-S-'MRttSIM?. ^ str 
-^ttfflsiF^aftisa-*- const str&^MW#*. ^is 

ft, m-^^ + M^^MSKSconstchar*^^#^^*. M*£Jt#ii*;L3fc& 
const Strit^MMtt. 

Blfc, M3fcifr##lS£ Str &i*;bq-^#*0SM*J const char*ftftttisJtttaft. #M 
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sasto*. nomine 

const char*#ftfttt&aft. 

(user-defined conversion) — #If£„ 

- y Ht£*ja&gJ*flBgfli?3&S. 

§ 12.5 samite. 

Scinaas^— 

ftstrustatswa^w-^^isasi:. const char*2tMfft#*Su frW. 

«nTUASffiS- > hStr^S!WJ(<f«l. const char*«9<)rtSt^M 

a-tftitaSS:. const cha^^SWlfifSftlStfe—^ Str 

ftiiffl&o s= ll hello"&#£fi*i£iW, Str(constchar*)ftiftaiS! 

12.3 Strjftft 

|p)«i -T^n^^jfflsy suing isifig^, w#ss^wfflW7&TMJWii4k 

cin » s 
cout « s 

s [ i ] //m*l\1&MftViRs 

Si + s2 

11.2.4 ^JISIJl. Stt^WWa»^^4^MoperBtorS»±SJfWW^. Win. £$ 
WAisJf^Waik^^ operators. operator!], WW. 

&§ n.2.4 *, iWB&#»w&a*3iiWfc. as 

aff]M.WW*5ISJF^aSS:?Fi6. 

class Str< 
publ i c : 

//vmm&m 

char& operator [ j (size_type i) { return datali]; } 
const char& operator [)( size_ type i) const { return data[i]; } 
private r 

Vec<char> data? 
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} ; 

s^-fpiatsmurrlf. ffia-'Wr. Kffiib 

ft. tffilS]— tconstchar«^?IM, 

fflT’EA i^3l3£fflS0C= Sf^AS/fl'MIsI— A const char&rfi]A:l§— y HsI#-fKj char, 
string 

*5£jm*BS»WBtfee*WaWN«31^Si»^a*S[^* StT 

£M£a*fc. SM¥&S^HJS. litltt^itiA 

/»Hiit#^a», # § 12.3.3 tsTOgjitmife. 

12 . 3.1 

^E§9.2.2 4 1 . &MVJ&MM\l8r compare ESIfcjik??;^ Student Jnfo^£ft—Al?£^®iSt.= 3Wil 

®AisJM^®»^Str^W-^^aife. H®£ISLL. 

ft* 

ain0tA-T*§ 11.2.4 WSIJW. &i£5£4 , WSkft»-5SSWs 

3ftft-A-7utg??Iift. ££«ft»&®ft;fca»Wm 
-7#ft, ^mftm-®ft%mm%-^?&° apAH-ft 

#» (Msmt) Bjit, 

cin >> s; 

wt? 


cin . operator>> {s ) ? 

7 cin W^E®7W»3t# : ?^o istream fKj 

SSS. ftff]5lff istieam MOTWftfl#a. &tt*t&mi'»ft$;hlSiJ , £M . 

SIHfE operator »ft*j Str [ft— . ilAMKlffl Str K3S 

tf«»A«^: 

s . opera t or >> (cin) ; 


s >> cin; 
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Hite, 

Str£. Str.h 

std : : istreama opera tor» ( std : : istreamk , Str& ) ; / /SfifiJP 

std : : istream& operator<< ( std : : ostreamS , const Str& ) / /0fi®tQ 

ostreamk operator« ( ostreamk os, const Str& s) 

{ 

for (Str : tsize^t.ype i = 0; i!=s.sizeO; + + i) 
os<<s [ i ] ; 
return os? 

} 

Str^iR-^ size £& 

class Str{ 

public : 

size_type sizef) const { return data.sizeO; ) 

//Jtteft) sir 

}! 

Vec::operator[]g«^ Vec HIM. ft 

flliUffl s.size()g|ft*&W Str M s.size0a3ftXiliffl Vec size 

a^fciywam&i&A'K 

12 . 3.2 nmm$L 

£. ftinw«iAjE#wa®^-^w-ttiW)R^ ce.mT*»A^im«^±M^iJ, m 
/ / tg&siisaa 

istreamk operator>> (istream& is, Str& s) 

{ 

//#£#£lftffi (s) 
s . data. clear ( ) ? 
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char c ? 

while ( is . get (c ) && isspace(c)} 
if (is) { 

do s . data.push^back <c> ; / data fife W/SSIftig 

while (is.get(c) && i isspace (c) ) ; 

> 

return is; 

> 

Wife, &Mlfc*dato+te#MttraS#*W'®. Str^SW^iiAM^ 

0#£*“ data JCM 

Sl^feo £SMAisim»toBt{£, tlPMB&Sfe?#, ftaMgetaft^^Am+WT 

silt. £ While M'£ia£J- / Mi^& 

mu While 

if while 

nmt jsp^amaaa^isjffjwftsij-^^^- # 

m&M&W?ffijftAdata&*‘K S^tt£48TF*Mdo while ffiJf (=££ 
do while tfEf'0 < ]^£§ 7.4.4), 4 do while Pl$^, +• while PtllJW? 

tfjp* data 

Ho WtPi^ffipush_backaMi^WJPlOdataM^$mffi 0 

do while tgjf+iim. ifti- mu^s 

is.imgetO»»tl^^S#?«l0l»Aai o unget 

ft**#, fcfllffl unget 8UI0J5, iASfl.it«StilfflagetaS-# 0 

^a#4»itesy, operator»±, Str 

S data, £ §9.3.1 *, compare eS&SK&H 

Student_info tt'Mi-tft name 

tfrNaifefcfll&ftS. £iSM. data liiJP— 0fc*AiIJM$a» 

data data ^M+^ASfW®. fftA iiJFfaiSSfejft StrttfcflfcfeM 

—wfa mus&^aftittw data 

*J*t data data 
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Mo 

sic^^str^Ki-^Ma*. mmmAm 

class Str { 

friend std : : istreamk operator>> (atd: : istreamfc , str & ) ; 

>; 

ifleglRl Str^lraAT— operator»e§iitf]&'M£* 
OT-Aistream&«|n— tStr&^MKlM- *£TOOT Str Str 

S^aS!cM^^^lUlraiS#S^jSCKlM--^ife^r: ffi'eiPffi-A private WjgffiigSn# 
-7 public 0f£l*&J^JM£PKj- 

gp^o silt, pubiic^pwre, 

a. 

12.3.3 gftSZ70slWS 

c+> mmmm* £m&«^e#:£Jir, 

m&' ir$t, sm*«TOi££M^str£SMtf*fim. 

*t/L-t str ISSMSfftttMSE. 

sl4s2+s3 

£*sl, s2*0s3?liSJlStr^M^*t#° attfflffi|f#3ra#Slf^ajttWi6li!^S!fiJSiA 

Str |£JS« 

Str ope rat or + (const str&, const Str&)? 

*jr-je^#wa*k^ax^2.M«t%a-Ta^*iitt, m»» 7 operator+» 

!P&i^TOJ!&op e ratQr+=. ffeifoilfc, s 
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operator+Slfc, operator+=BB^5o 

ft*w, a-^M)K*efc^T^iF#(Ki*is^*!c, ffi&mm'snm s* £ 

ft Str £Us, Mstr^$nTgff^- : 

class Str{ 

' /*o Aig*^»»W*BUt § 12 . 3.2 

£r lend std: : istream-k oper ator>> ( std : : is creams , St r&) ; 
public : 

Stra operator + =( const StiSt s){ 

std: : copy (s. data. begin ( ) , s .data . end( ) , 
std: :back_inser tr (data) ) ; 
return *this; 

} 

//WW 

typedef Vec<char> : : size_type size_type; 

StiO { } 

Str (size_type n, char c):data(n,c) {} 

Str (const char* cp) { 

std: : copy (cp, cp-std: : stilen (cp) . std: : back+ inserter (data } ) ? 

) 

tempi ate<class In> Str (In i, In j){ 

std: : copy ( i , j , std: : back^inserter (data ) ) ; 

} 

char£ operator []( size_type i) { return data[il; ) 
const char& operator (] (size_type i) const { return datali]; } 
size_type sizeO const { return data.sizeO; } 
private : 

Vec<char > data; 

> ; 

/ /atfaisJfftSftttSSlJfi. §12.3.2 

std: : ostream& operator<< (std: :oslream&, const StrkJ ; 

Str opetator+ (const Strfc, const Str&>; 

ffWSaoperator+=WXMaii¥: 

copy Vec U$M5t*&±, 

TO®#. i6in— 

operator* = £§ £5 ^ % operator* ® £5 T : 

Str operator+ (const Str& s, const Str& t) 

{ 

Str r = s; 
r += t? 
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return r; 

} 

Strg$lJ®^o &jB«J8+=iI#fta», r -5 t r 

*/g&|e!r Cff»clSSi4iSlffl**it®») 

12.3.4 jg^n^isa; 

«CIB&£X73£ftiiJrft. const Str&#$MW*t*U + 

nmi' JPXJPMift? fJ$n. IfclMSnfaffl Str3&fe&&§ 1.2 + 6^?? 3P'NIfi 5 mWTifii& 

ffim 


const std::string greeting = "Hello, "+name+ "S"; 

^•fname^ — ^string* 3&feUft» 

const Str greeting r " Hello" 4name+ "i"; 

K + lft name ^*“1" Str 

■* Hello, " +name 
("Hello, "+name) + "i" 

siiJCLt^wdcA't^RMaTc. 4jt+-*M# 

JUT, Ifeinffi— t-M. JB— t- Str j£S*f§. 

£53-*M»»T, 

g>, Silt, £Mfft#5t+. fMTCiftS-W— +• const char*3fcs!*n 

£§12.3.3+. ®»W#S$SM str. const char*. 

12.2 +nTW^Rjt. const char*HS^J#Sfe^M®Sfe. SflUfeSftl^lW^XT - 

•+M. const char*3jStrW#m£ft»ft. fi&> £ Str #1+ &SL £ 

ttfa-fttiWlS. IS^SiPSfctt! const char*j£MftJ#£fc$f&$ Str 
operator-*- iS$S[o 


Str greeting = "Hello, " + name + "!"? 
JljtStriS greeting 
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Sir tempi ( "Hello, " ) ; 
Str temp2 = temp+name; 
Str temp 3 ( “ l " ) 

Str s = tmep2 + temp3 ; 


//Str :: Str (const char*} 

/ /operator + (const Str&, const Str&) 
//Sir: : Str (const chai*) 

/ /operator+ (const Str& , const Str&) 




12.3.5 Sit— 

tWftik, ap^KrjGis# 
* sum®,-' operator+^m&Rritm, 

-mf&J, (tUfSHS) 

operator+J&iq 

a, Hitt, tMdiiita 


12.4 fi&mkMfcV&W 

mti-T. a § n.2.2 explicit ttWT-^w-^^sfcWttUfia#:. 

sanfcfc, 

explicit 

t explicit 
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sxpucii mmtattf-iit. fis&iw&wj e 

explicit, 

("ffJ^B^E § 5.8.1 *W frame 3$) &tlfltMM]RTW^ltfei4ff^, 0fc- 
T. 3l5't‘3^t^ : W const vector<string>&|§^_{fa#$i!:, WB'JmMM] 

m, ^sm®»^ex P ]idtw. ®-fciwn$tnmwffl 

vector<stirng> p = frame(42); 

MMWltt? EMM, 

$}'£ ( ‘ \0 ’ ) i&ifflT’ISMifcOT? fflJ^.MJi#M^^42iM{IiDh -1-M 

BJyfj explicit. 

explicit. Ts&mm 

fcw-s#. explicit. 

String ^StrUlPW®— t const char*#§SIH!feKjftiga». tUM®. 
expUcito iSM'MSigafttPffl'EfflW const char*^£!M#&ife&&{fc3ttfcfKj{il. 0 

^f^^tVF^iiSCWEBSICiWffl't’^ const Char*i4tr&^^&tl 

MM. vector Vec Vec::size_type 

explicit, 

12.5 mmmmmm 

* § i2.2 +, 

3&&4ftff:. SS^XTMiC-' MtffcAU£3feM3$3!l£ife/a— ' $f&S 

operator Silt. M 

operator double flfjfiftfiSSfc, 

m&& double mn, 

class Student_info { 
public : 

operator doublet) ;1 

/ / . . . 

}; 

t Studentjnfo t double 
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double usMWttWJ&^r. *U7M^ 

KM-^Student_info^M^, Win, ig& vs 

t vector<StudenUnfo> ^ *t # , SMnTO'»TM& 

vector<Studen__i nto> vs; 

//W^E vs 
double d=0; 

f or ( int i = 0;i!==vs.size();+ + i) 

d+=vs[ij; //vs double 

cout« "Average grade : "«d/vs . size ( ) <<endl ; 

KRift i a Wat 
M&bmfflW*--' £S*M*81T cffitt 
Afisi^c ++ rtjtKssifBawft«w^S), ra«ciR 

*Sh, ^MlW6<J^-1'^^±fe^a'Jistream9t{t6 < JW4 3 . #flffl7i&#S$#&SM£® 

». § 3.1.1 ^^fitifefKUP#. ainRrW*^^TM^^KJ±tfe^®ffl--^istream 

i f ( cin >> x ) { / * ... * / } 

±^«Sic-FTlEM«^ 

cin >> X; 

i £ (cin) {/*...*/} 

kffiW3H£5U5®&£7#fH! l #7. 

bool 

® wti, bool mm® 

tt. muainwuffi— iostream 

%&mu, e*. T^iostream UMPJ void*^M$S&> ffij void*^- 

7'?h[r] void mm®ie^f o istream::operator void*, 

jfejNJISriflreamS^Sfc, M0 0 

«®ainasW'(tffl3ivoid*^Mo mn&s 6.22 wm, void^MW/iW'fflii: *s 

-ITilR] void M^WHtfcXNflfcilfflttfK S^jS 
TO^nWUffi-^void*»^MboomM. bool«JH^S±Mfit 
istream operator void*WijW^ operator booh 7 ih!f§T$§itWUf&$!lT'IS&t 
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int x; 

Cin << x; / /M£fklP-T$.'^l8, cin >> x |ft: 

istream operator bool. islream::operator bool, 3S 

cin bool, WflSI^fe. 

S&'fSiS! void*» WS&, 

istream 

12.6 

it««ra § 10.5.2 tj?fmiP^. 
h*s > mrw. mm&MtE 

Str £ + SIT a#SfcnrUUt®ff]Wffl^ 

As str itrranMiy, 

Str m char*3SMffl^&> 

class STri 
public: 

//S^WS, fi$l»±l 

operator charM); //SffftlSS^ 

operator const char*() const? //JfriuSP# 

//£te##ra*r 

private : 

Vec<char> data? 

}? 

^±®S|S#£^ StrKttS, StrWffl^SftnT^ai'FSWftfii 

Str s? 

n ... 

ifstream in(s); / s £ftfi£ in $£, s W«t 

M£$. StffHBS— ^#Sfrffl3§MW data, MU 
f^^M^-^fg^KVec^ha^S^^M. data. it -2H£, BP<£2§ 

SESET. SHIWdata^iW^afiStrUStt^Stt: — data 

string Mo m# 

#, fc*t3E3ctt*Ht-. 
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const {£*&&«[#* 

data WJBtt. ^JjB&i&gffi-'HKJJK. 
aff]RT!Jl^E-^SrWS#SW. data tJif 


SCr s ; 

i f stream is; Is; ) ; 


/ /iB5Wft*ife — *«*»»& i 


s ifstream $t 

const char*«#m. 

strings m, 

SMWTo 

string 

Ki— tfitt- string 

■t string Jfl— tSMc_str(). *&jE string 

mm &*•*&« string twiM, M^^tgffld^i^'ew 

jbk sia>baatw*ienjii!&WM. &t string w^^ancMBt^ 

#+±.®- y ha#Jidat a o,ISfeT®lHl-^*Ut^#SMW^»ffly^.SM^cjtiO 
a®-#. I5«|c opyffiSfc, CTW— ^S^char^W-^SAintWW#*. ffl 
*ffi int 3$ffl#*Jf£^*W1 £ #£flN£J char*^M#«Wrt#t. Stf 

j£jt£j c_str m&m data aitlWWItx^fr const char*££M$$JfcflM*Pa. TO£3-" 

it. M&WAWffl^BMr 

iP-&sfcRfifee^Jt!i'teffl^PsaJi£#rni« c f i *. 




ml-***-#*# 


237 


12.7 /J*a 

explicit ftft&ftft, m\smj*L5U& operator 
typejiameO^^WSlfeS#^, type_name 0 

&&WM-X&KIW M. 

temp] ate<class T> 
class Thing{ 

friend std : : istream& opera tor »( std ?: ist.ream&/ Things ) ; 

// , . . 

); 

1 £ § 13.4.2 +am#si. 

string 
s.c_str() 


s.data() 

s.copy(p,n) 


const char*^MW{l.o M + 

s^tSejs 

toiri «j wn &■ m ift cl , 

m MT s.c_str()S&, 

M. s *S$!l n P ffi|f*)Mrt#4fe't 1 . RpmmvE P Mt^lnJ 

Wfc#£tk*:lU£T n 


12-0 is4T#*H*«^MWS. 

12-1 ® 2 istr!£, str#swaaMrt#. mm 

>M£a. v ec n*& 

12-2 ^54 c_slr, data ffl copy 33&o 

12-3 * Str «**« 4<cstring>^#t^T-^^^ 

strcmp Mmm, 
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me -'HEftft. 

12-4 *jstr^ 

12-5 mr Str £M*tft^tt$tt«i£Maft. const 

char*^M?!l Str«Kl«®ft° 

12-6 *Str 2 |-' Hftttaft, 

5&£StrM»£MBfftSi££®;rt)® (FALSE), (TRUE). 

12-7 £tfiflf| string % Strugs 

jjPifrffiiS begin end Sift. 

12-8 % Str ^l?Pi)Q getline ®ft. 

12-9 ostream_iterator $k*M.n Str ft* 

istream_iterator ^)f5]lr^'&i&ft ? 

12-10 ^ § 12.1 

ftftitaft® Vec^MWffl* IS— iSli Vec^^JPA^Mia^ff, copy 

©ft, ffi*MfflVecWfti£aft*«£Str#$. 

ffl^-tstr^o M»MSlr^S1i£5*M^ttK^ft»ft. §5.6# §6.1.1 W split ©ft. 
12-12 % Vec ^ Str WiBH'JfcttWft W insert ©ft. 

12-13 assign ©ft, ffl#S^»&ffiMt!Stl&-*- Vec %MM*. 

12-14 string Vec ftftttft. 

12-15 § 4.1.3 +M read_hw aft^^*+i*ft#ftt&4H^ft. W£lKaftft?f«flJ 

Rff]W Str^+ift^ffl&MHMfc. Str^nTIg 


>!>*> 


a-si5*ffifSi5t«L«6s (oop) 
oop im&x. — m&mxh&mfc . 




<n*T®^#iij. itas^aaci*:® 


-^i^c ++ ti#t^^®^^^#'ti 0 


13.1 — 'H^W string ^ 

-#w, 7-^ife;fcffi^M«tt. attune 

(inheritance) . »^OOP £- y H<$-*S3- > Mf$tt 

sMiwnfc 

** hains^a^fsr^m^-7'^7: ^w^witr^wstudenunfo^, £&ma 
\n^^% Consul, i£*¥St£$JMUS£§ 13.44 : S»^Bje7. &£, aCIRfS^M 
core ^ffigE70fww«. ams 

{St Studentjnfo (&7£$t£&3j Core tm affl®|JQS t t , JpA7 
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class Core{ 
public: 

Core ( ) ; 

Core ( std : : istreamk) ; 
std: : sti ing name ( ) const; 
std: :istream& read(std: :istream a) ? 
double grade O const; 
private : 

std: : i streams read_common ( std : : i streams) ; 

std: : string n; 

double midterm, final ; 

std: : vector<double> homework; 

} ; 

Grad 

class Grad:public core! 
public : 

Grad ( ) ; 

Grad(std: :istream&) ; 
double grade { ) const ; 
std: :istream& read(std: :istream&) ; 
private : 

double thesis; 

} ? 

tirKl^^GradKl^M, Core (&#&#*) m 

Core m%. Grad 0*1 Grad && Core #?UCore 

Oftitaft. tfeSGradMrifctf. Gradl^Pl 

WiPAgBMfi, thesis 

lit. ibwrws Grad grade read 

public Grad Core 2^£rfu»;t 

GradgnM-SP^. M*Ji ; F'£W&M4h GradteCoreW&Wftn&*i±*ft 

% Grad Core Grad #I$P> « 

a^^---^Gtad |IIM5lJ»,3SI54a^^Giad#S+afl]ia^®jSJ. name Eft, name 

Grad a- 

j^Core^*!^. ajitGrad^S^#WE^^W= Jt'f’E'HtM. Core l«0l; 
^ir7j&^ISt$gM double I5MM thesis Grad ^^Ml'MSlStM'I'J&SSISt. 

iSIfc (name Slit read_common SHt) fiCorel^^^M^* Grad J£ 
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13.1.1 


h®&7ft5WJ7 Core ^+W0raffl'tl*£*Mg!2l& read_common 

Grad^*MM®ftttfRl. IfeMCoie^Kl^aSSffi^WW. 

Grad grade read £&, IWlfit 

amfflprotecedt^«fS^ 

7 k®W Coreas 


class Ccre{ 
public r 

CoreO ; 

Core ( st.d : : i streams) ? 
std it string name ( ) const; 
double grade 0 const; 
std : : i stream^ read ( std : : i streams ) ; 
protected s 

std: : I streams read_common ( std : : istr eam&) ? 
double midterm, final ? 
s Id : : vector<double> homework; 
private : 

std : : string n; 

} ; 


n read_common midterm- final fU homework 

(protected) Iftifclgo protected Grad 

n jk Core JHW Core ^KlJSflaSS-^'eKlMaftW WWMI n, 

M Grad n s *££&&&& Core W&W n« 

read, name ^ grade £&$£ Core HSW&WriSMIfe. Hfit&OT^lftCore 

Core * 


13.1.2 


core Grad 

$. Core ^^Sll name read_common E?j£fe, read grade ® 

fto * § 13.1.3 
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string Core: :name{ ) const {return n; > 
double Core :: grade ( ) const 
{ 

return : : grade (midterm, final , homework) ; 

} 

istreamk Core : : read_common ( istream& in) 

{ 

in>>n>midterm>>f inal ; 
return in? 

} 

istreamk Core :: read ( istreamk in) 

( 

read_common ( in ) ; 
reacL_hw (in, homework ) ; 
return in? 

} 

Grad::read ilffifitl core::read read_hw 

thesis 

istream& Grad: : read ( istream& in) 

( 

read — common ( in) 
i n>> thesis ? 
read_hw ( in, homework) ? 
return *n; 

> 

&E«Grad::read®M«*. 

IS, Core Grad Core 

M*. TOffiTO+ffiffilEHie##: 

istreamk Grad: : read ( is tream& in) 

< 

Core: : readme ommon ( in) 
in>>thesis ; 

read_hw ( in , Core : : homework ) ? 
return in? 

> 

thesis [*1, H^'£*GradK-»- BT'jt Core 

tiToHsiMfit Grad::theis, Core::thesis. 




it 
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grade aftft7»&$, (thesis) igsaftbt&ifcfcjfcftJg^ 

double Grad:: grade O const 

{ 

return min (Core: : grade ( ) , thesis) ; 

} 

iiMMiHffiW**#S+WgradealS:. S*lWJrM£*&&ife:fc#ftWl&ft.. 

hurt, mssir^siE^ww^wT. 

return min (grade (), thesis) ; 

Grad mm grade g&, 

^±il|lcrJttM<algorithm>^5:# r t I ^XKl min aft5fe#£ig|II«-- > H»ft. min &]Tft 
W.M5 max W£*S&. H^J±'£i6IelMJiiS5 > tiMK f t , tSE<hWIP- > t. ft max aft-#, min 
SftWM^ftftfeMM-^Mft*. 

13.1.3 

Core m±5 Grad ^ft&jfiSftitliir, 

jfifftfcl. #TI?r#lft§5EX«> 

class Corel 
public : 

//Core^»«i^«l3fta» 

Core () :midterm ( 0 ), final ( 0 ) { } 

/ /ffl— t- istream Core at#. 

Core (std: : istream& is) { read (is); } 

U ... 

}? 
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class Grad:public Core{ 
public : 

/ Core : : Core l ) * 

GradO : thesis (0) { } 

GracHstd: : istream& is) { read (is);} 

/ / ... 

}; 

Core § 9.5.1 m § 9.5.2 X(K)— ff: '£inffl&MXj&-X Core 3SM 

X istream ^»X)£- 'X Core Grad 

{S&Xl&Grad ■feSttift. ' t" istream&^MlWMX.f&Grad 

Grad Grad Core «mi 

ft, #±UE thesis -S^i Oo 

Core midterm, final, homework W name 

Core name % homework M^VXJia 

K*i midterm W final 

Grad thesis MStlBiaffttte'ffc. G£T&®Xft, Grad 

istream X Grad 3§?Etf X istream ^?a3E*X 

$— X Core #6X read 

re»da«2.iif. m 

m Grad::read (B^&XftitaftJS Grad #SM-X$E) read B$U 

it thesis , S* read is £SXi£iI— XWi£ thesis = 

WFBM&XiS'fO 

Grad g; 

iMriaxs^^^SE* G«d^a^3iig^RRrisAfl6#2X#[®7cjtwrt#$(^» m 

Jsisff Core g Core ^RI#ft£$EMr ; iO$&'ffc. Grad 

Grad g (cin) ; 

Sa^CJrad^Si^g^E^TSMrt#®^- ^^isX Core XffttKiAtXaii#. 

•Mffl Grad::Grad(istream&)1^iallife^ name, midterm, final ffl homework 

13.2 g&ttA&Sft 

SI3fc&£±. Student.info &XSl£fc£iX : fr— Xtf-fifcfi 
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mm compare sortsi^ffl 

4 sort M+iMM7 compare £&. 

STWtb«®»-5§ 9.3.1 4>W compare 

bool compare ( const Core& cl, const Core& c2) 

{ 

return cl . name ( ) <c2 . name ( ) ; 

) 

string 

<3S*^£#I^W. Core 

Grad SMnnUJtf-^ Core Grad #§M 

l 

Grad g(cin); //ft — t'GradifiS 

Grad g2 (cin) ; / /i£— ' 1" Grad iBS: 

Core c(cin); / /&— I' Core idS 

Core c2 ( cin) ; //i£--T' Core i£Sft 

compare (g, g2 ) ; / /^M7 Grad i£:S:i3:fi : fcfc$$ 

compareic, c2) ; //^fW't' Core iBjftSiltrfcfc® 

compare (g, c) ; //$f— I^GradiBaftfO — 'f'Core ttS 

compare SlA 5 # lisfriMM Core name compare 

SStWiSleHt. M$$. itfCoreUMHft, MiHMiBftM. ®&xt^Grad£MXfcMiie? 

£5£JX. Grad ftfnifcfct'SftW Core mR & Grad name 

B&. Sift. «mfSg-name() ®MteTfEl, Core name 

mm 1811140®!+*#™! ^^KlCorea^^^nM^ 

fSffJnTWlnl— ^B^Core&^a^WaScftii— ^Grad^W^f^^#^. MS* 

Grad^*iCoreKI«^M3fE. Grad 3feM5tfJMPW- > h Core 3SMSP#, 



0*#^ Grad ^SSUtfSIiFfr-^ Core frW compare 

Grad Mii}t^ Core mMft, MWI-fTtfi Core ggftUfc. 
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-'HI ft Core Core £M*J**a (-5 Core ®£at*W-'Hlffl#JRUB 

j£*tfcfc) ft* compare ®ftto#Sk |feff]#^I!sA & Grad XM 

ffl compare »###;» Grad* 

*f&$Core*. Grad Core SBfro Core 

13 . 2.1 

&Sfcinffl "t- Grad ^ 3 f#&ft*#$ifl|ffl compare compare #!gc 8 tiESX 

ft, H*nanieta«Ji*Grad^Corc*^W. 

MiM&fc. «iRX&&#ie? Mtm. 

«» 

3 cft?$:^l°]iSI. compare ffiglft: 

bool compare_grades (const, Core& cl, const Core& c2) 

{ 

return cl . grade () <c2 * grade () ; 

} 

ig^lgr tg compare ai&Wtt— tlllfflfil grade name g|$U 

■S— KSlWSEX^i+^^W I 

aKtWSSUST, Grad ^4>S^X7 grade ®Sft. 

grade ®S 5 [= SJM'j compare_grades Core: : grade 

compare Core::name Slfe-#. iW, Mtfc&fflft Grad Mffl 

Core @* Core Grad grade *JT 

Grad sJISDtfgU thesis WH|f> StlfJKt^ffl Grad::grade„ 

fulfil®* compare_grades grade B$C, 

^M: fclftcl fP c2&fa Gnid^lMftfc. Grad grade $P®clfP 

c2 f||n] Core W&'-feMRi Core grade SlL Still istf Sit M ®T /H #ffe 

-feEftis. ®in#®sa«®^isFf#iai^a»wiMftw^?a*^^riEiii)K^fl'i grade 

* 7 £#i£#iIfi 1 Pt&#’ C ++ «tt 7 *« (virtual) 

class Core{ 
public : 

virtual double grade ( ) const? 

//. . . 


//mn&mmm 
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I lit. grade Anlfiiflilffl compare_grades ®ISc, cl 

m c2 grade fi». Grad StiBffl 

Grad::grade B§Sfe, t* Core *fcilS|$ Core::grade i§lfc° 

virtual 

XMMS virtual*^. Site Core::gradeO^^ 3§fettfe. AP« + —f 
&»£&&&. ffiUlE. Grad s£4>*t grade ffi&fft 

virtual -Sam# 

®T. *^s^tKi®^^virtuaimw, airmpr^simin^fm^tT^. 

13.2.2 gf]ME^ 

&iMrnjm£ 

fellt&ltt, 

IHM3SWffUT, 

#|JAP, compare _grades SlSfcAn'F: 

//SfflMTlilSMti*! 

bool comp<are_grades (Core cl, Core c 2) 

{ 

return cl . g* dde ( } <c2 . grade ( ) ; 

} 

compare_grades jS^Sc^ 3 * iSSft 

«DtT ( -e:in#^Core^M^o a*nJ£f&WGrad#S 

^il#Sfc^M^Grad^a-»$S ; ff'ft-^^MW*Xo 03j& 

Grad 

Core #sap^, ^*f s N#i£& compare_grades B*!u 0&#j8t-05*£ft Core 

£SM*. grade 'Sin&aaSKJKMSttB 

&fcfc$|j£7 Core::grade jli$[, 

£»#££*£ 5#&&£ttE#Jtt3lll¥ C++5tt OOP Mmfe 

(dynamic binding) 

iP^ajfiSc#ft55biS^J£W 



248 


*13 + 


Core c; 

Grad g ; 

Core* p? 

Core& r = g; 

c .grade < } ; / /% Core : t grade ( } 

g . grade { ) ; / /*j Core : i grade ( ) 

p->grade ( ) ; / /«* p W»3tf*W*£Sff?&S*S 

r . grade ( ) ; / /«« r 0r9l5tt*W£fi»fr 

C vmM-'i' Core 

W&E^a»THffl c K Core 3S3W&. * 

Grad p ^ r $ Wf 

iiJiOOP'fW— (polymorphism) o polymorphism -i5|^g# 

Mi^polymorphos, *BJi “AW^WT&jS". *¥« 19ltt£* 

sit-*, c++aj±A«ia«w^^^i4+^ 

giffl (gfcfiStt-) (^c#0t?h) W^»W4HSa 

-'N 

*^*«aifc«*-j5a#a*« »fc*w««*eMn. ttw+iwttax'efi. 

a^iaisc. jn*»! ! +awaffl , e. a-^anstw^ftifetiRWsair+^iiSTOX. m 

intm 

siaawsa. 

13.2.3 

gr^ : Stff]3fEffiread®«rtb?H9^— ^astaft. i££0*SMn#Ml&& read BfiftW&IS# 

*reada&, 9ME0?)|ISfclT0r^: 

class Core{ 
public : 

Core () ‘.midterm (0 ) , final (0 ) { > 
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Core (std: : istreamk is) < read(is); } 


std:: string name ( ) const; 


// 13.1.2 +flTSEXffJ~# 

virtua ] std : : istream& read ( std: : istream& ) ; 
virtual double grade ( ) const; 
protected : 

std : : istreamk read_common ( std : : i streams ) ; 
double midterm, final ; 
std: : vector<dobule> homework; 
private : 

/ /Mtbfe Core |n I 

std: : string n; 

> ; 

class Gradjpublic Corel 
publ ic : 

Grad l ) : thesis (0) { > 

Grad (std: : i stream^ is) { read(is);} 

§ 13. 1 .2 

//ft*, grade 3fti5 read 
double grade 0 const; 
std : r i streams read ( std : : i stream^) ; 
private : 

double thesis; 

} ; 

bool compare (const Cores, const Core&) ; 

Jt* Core 

£, Grad ^ Core ig Core ^tbgf, 

Core Grad 

tfil&m* grade d read SB, WftO 

compare, = 


13.3 


fflS*j***)*SMr iWfl 



M Core 3Mf Grade £ § 9.6 
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Kl: 


int main( ) 

i 

\ 

vcct.or<Core> students; Core 

Core record; 

string :: size_tyoo maxien » 0; 

; /*A#fl}##« 

while (record . read ( cin ) ) { 

maxien = max (maxien, record. name (). si zo 0 ) ; 
students .push_back ( record) ; 

> 

sort (students .begin { > , students .end [ ) , compare ) ; 

f or { vector<Core> ; : size^type i=0; i ! -students . si ze () ; f + i) { 
cout<<setw lmaxien+] ) <<studencs ( i ] . name { ) ; 
try { 

double final_grade=- students [ i ] . grade ( ) ; / /Core : : grade 

slreamsize prec=cout .precision < ) ; 
cout<<set.precision ( 3 ) «i inal_grade 
<<setprecision (prec) <<endl ; 

} catch <domain_error e) { 
cout<<e . what ( ) «endl ; 

i 

i 

} 

return 0; 

} 

int mainO 

{ 

vector<Grad> students; / / ^ WfliTKl vector 

Grad record; 

string: : size_typo maxlen=0; 

wh: le (record . read (cin) ) { / /Ik Grad Core IfcSWfc'f 5 * 

maxlen^max (maxien , record. name ( ) . size () ) ; 
students . push_back { record) ; 

} 

//« 

sort (students. begin ( ) , students . end ( ) , compare) ; 



ft *1 St *4 
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for (vector<Grad> : : size_type i=0; i 1 =students . size ( } ; ++i) { 
cout<<setw (maxi en 4 1 ) << students [ i ] .name ( ) ; 
try { 

double f inal_grade=students { i ] . grade 0 ; //Grad: : grade 
streamsizc prec=cout .precision (} ; 
cout<<setpr ecis ion ( 3 ) <<f inal_grade 
«set.precision (prec ) «endl ; 

}catch (domain_error e) { 
cout<<e . what ( ) «endl ; 

> 

> 

return 0? 

} 

record fa** 

a. mta, 

record . read ( c i n ) 


W^I^fflCore::read®SrsK#Grad::read®ft. record 

record 

M«JtiBffireada»M. Mit, record 

TO— 'h Core 7 Grad — S-SC 

feX7 record, ^fy^record.read(cin)K]^ffl^i$6t33tMmU^ 

S$f7o m&i&- grade Eft 


students(i} . grade () 

«W»£. Core grade aft, MtrH 

— Grad ^17 Eft grade SlfSu 

name()g|M{£fflfM Core (#*#) HR* . S 

^MWGrad», t Grad name ^ hiEff 

(ft-tfe^# Core ^T^XEftfcT^ IfelllffiMJ- sort £17 M compare Core 

,LW. inSis^ribS-GradUlTa^Waj?. #K5tt Grad Core ^SlJ^^xfcfc®!. 

fijis, 7JK£M®f > 

gCorcUSfflftfc, XoIUifcSGrad^ieiJ^t.o 

j %j 7 core Grad nm^m 

;*j7^Et,©7S^~J&7. 
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• read ®SS[ 

• grade ®tfe 

5^). (Milfl name compare ®i5[). 4nJS3H]'}C grade B§ 

#-5 read rS®^«MW, . 

£k*±, irffiww^fnia & 

S c++*W£-^MKira 

■&. 3W]g*Hi3.4#fftSiif. 

i3.3.i mm c m?s£) 

vector <Core> students; / Core iftSCft*]'*. 

Core record; / / — I' Core Core ^§?®££B3feltti*l 

tEfcX record record 

*t&8^M: •S&mJk-'t- Core #§W;Pt*L, i29tSieX t t , fi'S-M*Xp #§«, Students 

WBtfil. SffMlftifeffigB, Core & § 13.6.1 **«£ 

vector<Core>9<j5m fMnSfc*»0 
t Core 3&M&— ifo^teJt* Core 

&mtmm ffitSJMIE read grade m&p9 0* 

*ma»ti^ii?^T-¥^siflc)ttitiRiSo tamffm, am &&/***& 

iafeittBSS&w&w&fc. *T#syain^S99W«#a. aw-^ficoiBW 

mMSIfflifciMM read®»*n grade 

TO„ ®fnWW®jtvector<Coie*>. record teJgJCjS—'MBfh 

m% T«St£. #WI. 

mn, tm&&- 

mxmm^m^.ws.n-. 

int ma i n ( ) 

{ 

vector<Core*> studnets ; 


Core* record; 
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whiie < record->read (cin) } 

/ / ... 

} 


// tu#i 



record I 


&-S-— tfc^ g ?- 

aW-^N«^^A¥^: fMnAnfm— 
^smtfsn®. mnp,m^- ■^ww^^core^MsfftWffitt-wsfwtt 

&jg», compare. MiL-T, £ § 8.1.3 tftlMA-t 

«a*rifr£2r- > N#«#». JnS-SSa^fifcWiS. «SM»£i»fflaft«i»-tlS 

#, ]S1 v ll^fi f ]a^C^/tcompare_core_ptrs: 


bool compare_core_ptrs (const Core* cpl, const Core* cp2) 

i 

\ 

return compare ( *cpl , *cp2 ) ; 

} 


int main<) 


{ 


vector<Core*> students; 
Core* record; 
char ch; 

string :: si 2 e_type maxlen=0; 

//*tH#f 

while { cin>>ch) { 
i f ( ch== ' U' ) 

record=new Core; 


/ /W &*■&*$!£— ®*t# 


/ / %—' t- core 3SMXtf&#HErt# 


else 

recor d=new Grad; / / #J --y t v Grad IfeM^hR^HErt^F* 

record->read(cin> ; //SJHiEfB 

maxLen=max ( maxi en, record ->name { ) .size () ) ; 
students .push_back (record) ; 


} 

/ / ftw mwpmttnmi&Kg&temttifm 

sort (students. begin ( ) , student . end { ) , compare_Core_ptrs) ? 
for ( vector<Core*> : :size_type i*0; 
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i ! =sludents . size ( ) ; + t- i > { 
//studentsril*-*»*h 

coit<<setw (maxlen- 1 ) <<studnets [ i ] ->name { ) ; 
try{ 

double? final_grade= students [i } ->grade { > ; 
streamsize prer=cou! .precision () ; 
cout«setprecisiort { 3 ) <<f inal_grade 
<<setpreci sion (prec ) <<encil ; 


] catch (domain_error e ) { 
cout<<e . what ( ) <<.end l ; 

} 

delete studenesfi]; / 

} 

return 0? 

} 

am while 

ft#, read 

ft, 6m#is4r*JRi8 record read Rft. i$£, ft 

record read ffoltfh 

studnet[i|£/&-'^fU -B.&*#7 studemsp], 

£*i E&ifeMMffl 

t. S^J grade #WR$*&g3fr#i£lESl« grade 

studemsp] 

delete 

13.3.2 

ftMltf^GradXtftflCore 

ifljTO Grad*s£ 

mif]^*f!li^-^l&I Core Mfr, Grad M*Hfr 

a^Grad). *fcfc*istt&. s-N«ssmjfiWft. 

delete aftMWft££7Wfl*Mll. 



ft 
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ffiSJ^iH^studemsm+W^ 

0W«. mtr^HTfl6}&|fiJ-^Core#Sa*f», Grad Ste^Core 

^J£Grad^tl»a«^ilb«-^#fftaS!t, delete a«EW«. « 

M- *j£tr delete 

M? Core Grad 

jgv .m mj m — core 

faj. Grad ? 

class Corel 
publ ic : 

virtual -Corel) {> 

/ / Jt-teSC^PImr 


9L&, MMWr delete students[il , £^*g3g students[ij£f^t^frM##llft#IM3fc 

mm. #®i&psamfi#stHiw^ife*8tudents[i]=fe&.h^iRi 

&*£ijMa*wa»#ft£w. ®if&-m core maxtfcfcrti- -xMiwiMg 

apMsi&swrfaassc. MAnaisfeiit^ 

as-efida&fl^ 

MJtftWittSfc Grad mm;ta-H^TfaSSk05*l&3Mf& Core 

St, ha Grad m« 


13.4 -^MB#Wft«HS 

^asei&snfa. 
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'Miff, 

M Core Grad 3$MXtStMi*f'M8l 3M§m*«), 

sjr. fi. £1 

m% (handle class), g ift . 

3H1SL ffelNM, Core ^M*m, Core 

a^aflinrw^-^core^MWj&^^K 
rt#, jR^ffiih^lBtf-ffi^-^Core^ia^W-^arad^SW. 
^ffl^fflTT-^nrffi#3E««MIS*. Ssa^SfiSEa^Me-S. 

Sfc'MBiRl Core ^Mfch&wmh 

class Student_i nf o ( 
public : 

Student_info ( ) :cp{0) { } 

Student_in£ or ( std : : j st. reams i s) : cp {0 ) { read {is ) ; } 

Student_info (const Stuaent_info& ) ; 

St.udent_info& operators ( const Student_inf o&> ; 

-Student^info ( ) { delete cp; } 


//Sift 

std : : i streams read ( std : : istream& ) ; 


std:; string name ( ) const{ 

if(cp) return cp->name(); 

else throw std: : runtime. error (" uninitialized Student"); 

} 

double grade ( ) const{ 

if(cp) return cp->grade(); 

else throw std: : runtime_error ( ''uninitialised Student " ) ; 

} 

static bool compare (const Studerit_iri£o& si, 

const Student_info& s2) { 
return sl.nameO < s2.nameO; 

} 


private : 

Core* cp; 

>; 

't Studentjnfo nTU^-^ Core 

Grade ’SSfcfc— **JWt— *¥• Studentjnfo 
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Studentjnfo 

^t- Student_info cp KrtHh cp Core 

fa-XCore^MXfH^Btl^W*^ £§13.4.1 KTOreadaafc^^cp^fJ&Sf 

0jfc, MAMijMle cp &$•$]%!&% o, 3^ Studentjnfo 
fgL, £^W — £ istream StudentJnfo::read ®$to 3£X#]iaa$St 

^Js^^Stlistream^WW- MM&ftmmik* 

^§ii.3.6+n®iW“He-'»”ftiit, -XMisim® 

s^-xfffta**esKXJB#N rrftaftsttwx^+^fsi#: 'eH»38eft;aa»*Ht 

13.3.2 +aw?0 Core 

m W Studentjnfo Grad #SS*f*WHf£)£££ffll!fc- > h Core^M 

Xtt-EfiftM. tPnTtUlE^XffJ S § 13.4.2 ^ S»f 

Studentjnfo 3f§Mat&. MXSffl Core 3S3S# Grad 2IM*t 
f>, PJJX Student Jnfor Core . *t£ name grade 3$. 

Studentjnfo £*t Studentjnfo name grade 3&MHf 

£f&Lt1Wffltfj£ cpfiFfJ&W Core Grad 

{H®, cp HTfig^SO. ^ffl^iMffi^^Jtaife^-XStudenjinfo^M^mW^Mcp 

Mfi«tJio, in*cpmMo, 

iatt, Core::grade a»^ma#C. S-/5+#®®, ^SUMJl cp 
grade cp grade 3 

ft. 0j$n£ cp ^[R]— X Grad ISSafrfcWHf^. Grad::grade 31ft. 

gp ^ compare tftft, &— . SIX Core 21 
fclft, compare Ji->h^W«jaa», Sit, fMPie'£&%&- > h«KS*flft». #&& 

fcj£, Silt. 

^(flaft^mnurSKfl^wra. 

ff]A® 0 ^ compare >j— / M»^^3#CWHt^. M£® 0 J3--'HW Student Jnfo::compare W 

mm, g^aftW-^Ks^w^. 0rw*&*£fi*fc«™*tkSt core 

compare 3%. Sit. Studentjnfor::compare sort 3ft. 

compare 3»M£— ^Wi8^i£Mjt^X , £M:iS*Tto. Student Jnfo::name 

aSbfe&#«£TBWW#£tt£. cp 0, *f 

Student_info::name 8tyiJiJl$|SiXh.Kfc>6£''^lffl Core::name. nf$B^ cp ^?X 0. 3P-&3& 
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compare lgfe&5^ffl#o 0*j compare ilifeffift* 
Studentjnfo s£W£MP. mW&Sife7*gM&$IJ cp 0. 

compare Studentjnfo 


13.4.1 


read life 

m-. ajh- 

i£*7Kl*J#£|aJ. ffifaJA read = 

istreamk Studont_info : : read { istrcarr<& is) 

{ 

delete cp ; '/SpJgWWiS. i«feW«r0r}Bft?15tf*. 


char ch; 
i s>>ch; 




if <ch=='U / > { 

cp-new Core (is) ; 
} else { 

cp=new Grad (is); 

} 


return is; 

} 

spread cwwkhs) 

Wffi delete cp &&%} 0, SAt C++iS^II^-f#fit^0<l» M7IB 

read life, Sfe 

ia9r£/dstt5tt& t K &Mnmmva.B, i*mffiiffa«^mmMcp*° w* 

13.4.2 gflJfiHPSftft 

mm read ^7 Studentjnfo 

mm, »mm%- <a*. a 

CHE£g#J£j Studentjnfo 'h Core Core 
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»t*L. 

Core 3f§i5£W*£3f§4'J*W-^£ffia*![. a'tfcSl 

class Core< 

friend class Student_info; 
protected : 

virtual Core* clone () const { return new Core (* this) ; } 

//JMb«a-ra«r 

} ; 

Clone t$r 

WCare^M*hfe#S2ft#. 

H!T6<JCore^^SM^ltfe^A-AS$!l«a^o R&M. hk § 11.3.5 WfcHfc'fSMnfclit. 

clone ^fWSWJG'S^ Core£W&*ft 

P^„ m%± Clone MMStudenUnfo^a^ACore^^AA^. 

&# StudenUnfo done gjRT „ § 12.3.2 

#M3feff]^>JT£M©£t KSW. 

teSt£1tt. £P*£ Core 

friend class student_info ; 

Studentjnfo * M 03 »»«/» BJ % Core $i M A & © » . *£ff] # »J lUtSf N Core 

iiisi^tipA clone a'hdHKasfcyM, -£^£«££*£axa > tefi#. 

t done SSfcftB-JM, miM£ \Effii&MM tH —A If Grad 

class Grad{ 
protected : 

Grad* clone O const { return new Grad { * this) ; } 

// 3 t«l®^Wl» 

} ; 

5f*TCare::doneaife, #ffl*this MftWStfcJ 

Jfrfc. 1" Grad*4*SM^tlM^Ji— 't Core 3§M*fr$. — jftfctt. £#K 

auti&iii I'&fo 

S*£!iSS*rfcKtfHh («#3iffi). 
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hfifS Studentjnfo Grad 

ffijj^S^jSMfl#: Student_info JlSlilllffl Grad::clone Eg 15; 'SRSjjSititt 

Core::clone Core::clone ®|5, injfl: Student.info^M^^-itlRl^lS - 't' 

Core^Miftm. E&T- clone Condone S&, ^B, 

% -I'Gmdmm, ^ISiHfflW^SfcJiC3rad::ckmea«T. 

Studen’__info: : Student_info (const Student_info& s):cp(0) 

( 

it (s.cp) cp=s . cp->clone ( ) ; 

} 

Student^infoS; Student_i nfo : : operator = (const Student_inf o& s) 

I 

K 

if 1 =thio) ( 
delete cp? 
if ( s . cp) 

cp-s . cp->clone ( ) ; 
else 

cp=0 ; 

} 

r'pnirn *this? 

} 

clone bs«, 

s.cp iSfi'RJK, in# cp f&[£]— clone igSfegrN'i£*t3£t SI! cp MW 
0, cp MSWffilRl'tefaafSu 3$m. clone 

a*o done ir£&aiKtt&£a&!Kft' 

Jtifc. rSMiffl 

in# c P % o, 

i3.5 


int mainO 

{ 

vector<Student_inf o> students ; 
Student__info record; 
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string: : size_type maxlen=0; 

while (record . read ( ci n) ) ( 

maxlen=max (maxlen, record .name { ) . size ( ) ) ; 
students .push back ( record) ? 

> 

Soit { students .begin! ) , students .end( ) , Student_info : :compare) ; 

for < vector<Student_inf o> : :size_type i=0; 
i t =students . size ( } ; ++i) { 
cout<<setw (maxlen+1 ) <<students [ i] .name ( ) ? 
try { 

double f inal_grade=students [ i ] . grade () ; 
str eamsize prec=cout .precision { ) ; 
cout<<setprecision { 3 ) <<f inal_grade 
<<setprecision (prec ) <<endl ? 

} catch (domain_error e) { 
cout<<e . what ( ) «endl ; 

} 

} 

return 0; 

} 

Student_info read S-t* read 

Core Grad &£& record M& 

tl StudentUnfo::compare Sort EfiSfc. sort 

students[i]«^-^ Studentjnfo s*IM 
'Mifa Core Grad #SS!*r*toJHh Studentjnfo 

grade grade. 

•'H&^Eft grade SSL 

students ^EftliH'TtlSf, Studentjnfo ^Efrffrf£jiS$![« 

& read eB»+ ji^^Krt#W*r»«P!tMlE«ll*. 
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#13* 


13.6 

msnt-m 

2.4b. ipjftwaa, 

13 . 6.1 

ff § 13.3.1 +, ftiniftfct, 4nm®ffiCore^M3l^#L«#*-^ll+. ISA&'tWM 

RttffittCore 3H$*t#U &-£#i25fc-LtAM : Hft&ftaftft 

Core Core &W«£3SW*rfcM= IflA. SnHftfmf*BllEl 

\L Ti£>£ 11 $ c f 1 ^^Pl 5 I^IJft Vec 9£tf3, ftflj£S3ft, Vec 

##fs]o &£&*&*$ 

SHSftMflr vector<Core>^TWfflAfil# Core A§W#AQ Grad »«6SM 

vector<Corc> students; ; 

Grad g(cin); //iS? • / f w Grad#& 

students , p*ush_back (g) ; /7i£ students MfiSff g fcJSfcftj Core 

ftff] nj U1C Grad students 0fcftm(2l£flS5'l£M- > HB fa Core 

Grad 0^ push.back a»|ft#*Sg$3!AJ&fafa 

ft^a^^W7cisw?iffl. rruainorwiEgW^iii^push_back^m D sssaMJE 

*m#$£ students tWBtH, .RWgJttfcM Core #§§B;fr&g$!iii students * ! £ § 13.2.2 *, 

aiE£ftM£WSII. ^a^mthA«5«M4h — 

1^0 ffiSM, push_backa#C#IU^'£#S16'F#lfeJi- > tCore^W3fe. ^IWfflCore^W 
Kteg^WCore^ffi^gfOi*. ffig*Grad^1#WWj8&Sfei&fttt£#.. 

13 . 6.2 

0j$q, ft 

*t7Core^», a^astR 
Tfu^AGrad^W^^, atiJitsi##, 


void Core :: regrade (double d) { finai=d; } 

void Grad t : regrade (double d, double d2 ) {final=dl; thesis=d2; } 
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r . regrade ( 100 ) ; / /ft® THfUSIr , Core : : regrade US 

r .regrade (100, 100 ) ; 0^? Core :: regrade iSISUR# - 

Wfc r ftfi-^GradMM3&, SAr^ftCore 

MSlMsilW'sl.ffl. MiS Core UK regrade §a£&M,RW — M double MI0W#$[. 

GradMM*t0W3lffl. lJA&T*££W¥t##M;taifcA^£» : 

r . regrade ( 100 ) ; / 0^J Grad :: regrade 

r. regrade ( 100, 100) ; / /H!s&IE#iS?T> IMfflGrad: : regrade 

M r Grad Grad MW 

regrade Core MW regrade aftfift*. 

{BftS^«£M*1ilW regrade mX&'t'W.*® regrade ffiSfc&ltsfeTfe*. 

atfffflSUiilIM: 

r .Core : rregrade (100) ; //^SJIEflfiElT. ifliffl Core :: regrade 

MMregrade 

SlSHm&mWflrFSiift&Core l&AW regrade 

ttffifflW#*. 

virtual void Core: : regrade (double d, double=0 ) {final=d; } 

13.7 /j\g 


class base( 
public : 

//tfilin 

protected : 
private : 

> ; 

class derived: public base { ... } ? 

W^cja. 

class priv^derived: private base < ... }; 
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m®: 

class derived2 s public derived { ... }; 

derived2 •'[' derived TTp derived "f* base 

felllt. ft derived2 derived base 

-jrm. 

ft, 

--^ftis# w- -^mrnm&ti , 

««, ft««*TOMg&-/»a|. 

x, i»^'&nJ!U«.jSK®ia»s®4>®dtJaa#cW«. m, ft«*®-&» H ^fffii« 

SIS, TOSfti^^ftiifrjftSC in®ft-^^$7-^M©M«7*ft^/£ 
fttllPjtt, IMtiSlSI (i£-#£PTO) const ®SW®», 

gftgfltiaSt, ft&#lt« F, W#M®mM^^SES5, TOW -WMtfl&ih MS 
W^sfc.sp^S^+SfcSf®^^— 

class base{ 
pub Lie : 

virtual -based { } 

> ; 
t 
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iWBWidtiaMi 

3§s — mu. £«5ga»rt»i«fflriMa® 

mu. tf.-'Mfcfc J$ 

this ^»? 0 

g*#;£ritja» 

mh 


value- type class_name : : static-member-name=value ; 

_h[ 5 l!fita' 6 j*t class-name ^ 4 1 fit) static-member-name 
&S«!UtJ*&fi value. 

3M 

13-0 

13-1 SCore^Grad^WttJ&aft^lPASraiaft, 

mta-. 

corr<< "Grad : :Grad ( istreami) " «endl ; 

« U ftTO— ' t* istream&|£S#M Grad 

mm 

13-2 Core ^ Grad 2 t, 


Core* pl=new Core; 

Core* p2*-new Grad; 

Core si; 

Grad s2; 

pl->grade ( > ; 
pl->name { ) ; 

p2->giade ( ) ; 
p2 ->name ( ) ; 

s2->name { ) ; 
s2->grade ( ) ; 

£ name ®$[ig grade «Hfcto*l»r 




266 


*13* 


13-3 £Jg 9 valid, 

13-4 mm § 10.3 

Tw&m* 

XX. 

13-6 %j&mm)i p-^frim ig& 

5&®#£&Wift£*-£lS5£#££tf^. ffi£MJ&TO£§JfcMtt4k. Sn£M]«t /ft 
4k. HJ^m^iHSWTHr^SC, JnSMlStt* 

60 ^sK# 60 ^ A£ft[tt^3mi±° 

13-7 

13-8 ^-^g#£$-'ha 98 ft£. ^nm*ts±jffitf 
13-9 m#. 4 § 13.4.2 
M. ft*£&£fW 


iWSsMWSlW 


13 Student Jnfo-fijMSS, 

Studentjnfo , iEnmffl* 

aftisis^isu- 

W3«. 

StudenUnfo WHS. ^ii'eAU ,E *Wiftjt±3fcittR*- > h«PHS. 

aftgp miL c+t+A+^jaw, tfsja^&fcw+^srja. «ra£$SH£fmw&n 

HSJeseM^^-^Hs. &%- ifxft, 

w, mmtvmmtftm* -fisa^studentjnfoHs^-^PHSfl-^Hs^Hs, it 

fnttprwffi-^HS^Hs-^A'hsiPHSifcft-jeaffl. 

T®sm###S!i. Rfliwyffla#wHs*^ai-^Ha#ffistsirt^ws^. s-s-sw 

w*t#.. a4.-3feRuaet$#SE*jE3fci iramtt&xjis-wfcy mnm, s^sftjxwa} 

££*£{£ yMftffel? 

w^^-^Naw«Fis*aM^j[iW: insyaxW-^^. ap^Mir^w, sn 

m X y filt, 3»45.#*«£W. $*affm®jS£=^lRl)R*WHSm# 

h§. 

ii^^aftjwras, awHs*ii-Hsw®si. c++*&]m&wn&° 
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14.1 

4 8 i3.3.i ararati-* 

Core «gXt&,te#nTt&JBfa-^ Core 

£>++*«&. wti- 

vi. 

• fflRfc- •^Xt$1S^&4*ififc18fa&3tt$l&ffitf4?j* : £--- / l‘“25B:3t#f (dangling pointer), 

4 § i3.5 + , studenunfo mm#. 

Jt#f#T3£itt. {SJ1. StudentJnfo^-^iteCoreH^Wl^^^*: Core £& 

Studentjnfo 3H 

^js^ftp, “*u#r. a&it*Tft. 

14.1.1 — 

&» ^rutainffia^nw Handle, 

W KJLj^Mt 

• -*■ Handle £g*T*A~^l&fa^fcW(iU 

• MbTLU^ Handle 

• affJoTWiia^ifi!!-^ Handle 

• in*— I' Handle Ustffl Handle 
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tilMift, iPMitil Handle M* 

SMHM Handle 3&Kf£W— — B-M Handle ft. 

&-t~ Handle ^mtfftftftj&ASi^ftiftfi 1 1*3 t 

Handle #SS*tft, tftfMttMKia 

Handle S-Riffif Handle »7«ffl C^gM&tm^ISlWftl 

AS- fffifJfJ ^Handle &TO&tfft£ja-^SrM#, Handle 

^SMftSSffifa^SWftfK ai-f Handle 3SglXtftMlI'MSt M 

£&&Iil$mftttftH$fe. Handle 

ft, 

uii&M Handle ^gw^afewats^fif • 

Studentjnfo ^WBtfciltiiWSSft. Studentjnfo ^%%m 
ifcaftflftteiiftftaftTJW Clone gft5feft^ffi^fitCore#IS»fft= 

& Core 2IS*fft 0 a^^SB^ftaiffttliS^^filft^ftiMteS-T StadenUnfo m 


template <class T> class Handle! 
public : 

Handl e ( ) : p (0 ) { } 

Handle (const Handled s):p(0) < if (s.p) p=s.p->clone ( ) ? } 

Handles operator •= (const Handles); 

-Handled) { delete pj } 

Handle (T* t):p(t) < > 

operator bool ( > const { return p; } 

T& operator* () const; 

T* operator->0 const? 
private : 

T* p; 

>; 

Handled— Handle 

Handle<T>#IM^ft^W— M-t 
Jgfffto Handle Studentjnfo 

-ftflfu 0 g»i£®£fc (M&fHfaJ 

#f) clone aft3fe£fKWft fi?J- -"t'SfWS#. Handle #f#aft/W&&tfft# 

#axifft^flfirt#^i5i. ®tfiii^aws®i^est-ff. m («&#«) 

clone a«3f5^l«»fft W— 1"»rWft#: 
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template<class T> 

Handle<T>& Handle<T> :: operator= (const Handled rhs) 

{ 

if (&rhs ! =this) { 
delete p; 

p=rhs .p?rhs .p->clone ( ) :0? 

} 

return *this; 

> 

Handle & 

*tm \ <& § 3 . 2 . 2 ) m 

clone iulft rhs.p =£», rhs.p->clone p. SJM 

HGpg^iO. 

0* Handle 

-'H&ttT, Handle ^ T Win. 

Handle<Core> student (new Grad); 

teft&ifiT— 'HS* Student ^Handle *£SS7-^Core*JHf, 

wm. ^reffifismai^risw Grad «*rm: 

Handle<Core> 

P 


MB, M]£X7H'N£J&fl c E6ft. SB— ' operator boolOBft’ 'SnJWihfflT 3 ^— 7- 
-7- Handle £ Handle 

£B$M£IelJH6. operator* ftl operator-:* §§$[> 

Handle 

template<class T> 

T& Handle<T>: : operator* ( ) const 
{ 

if (p) 

retrun *p; 

throw runtime_err or ( "unbound Handle"); 

> 

templatecclass T> 

T* Handle<T>: : operators ( ) const 

{ 


Grad 




if (p) 
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return p; 

throw runtime_error { "unbound Handle")? 

} 

X7^niB^*is», *s — t Handle £gfJR*fl^5tf Handle 

*n*£-7 student £S*bfc. ||i^*student^ 
smstudi«.p)ffil^WSr*CfilSaff] : tttWNpWS![iB«>. Stf-JiSift. ‘student 

Grad^S*fM3IM, student 

-^SIFfffcfclirffiWitlF^ffiaSSf-jS. W-hi. ->TE$m#Jk-' t-TDJFW. 

=p*^sc:, c++®&g#iMn£ 

^-^-->js^:^^igll|— $^jStoperaior->a#[MBtiR. AH*x£j£ 
X oeratror->aa[W^W— ' SP4 

x->y 

mm )? 

{x.operator-> ( ) ) ->y 

£&fi. operator->a»jg0x^^WJ&^. Sit- #7-7 student ttfl, 

student->y 

mmT 


( s tudent . operator - > ( ) ) - >y 

<ftigaWoperatoi->a«[W£X. _t 5 tX^|WJ 7 

student .p->y 

(&«&7-7*&. student.p)o Silt, ->itlf 

##flJ-7 Handle 3§M#^'etta8Wffl££ Handle 3$M#*WIHhS£ . SS-IHHdc 

EiUMi&SJMf. 

M]W0^— Handle C++ £ 

operator*-^ operator->/£X, B K)Gi^345fj7 ° i£M7JSlfl7S3&7f^ 7'jlfflsR^' 

- 7 ffi#f-. WAp. inaMiifT 

student->grade()- ^P±Jlil3± student #flji[ft p grade S§I7 £*£# 

p grade student #». 

7 GradlUM^#., a5&£^ilfflftlft;l|Grad::grade B&&« S 
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% operator*#^— ffy.$nHfe ; tj(*student).grade(). 

grade WM> grade S&, 

14 . 1.2 

KmWffl Handle § 13.3.1 

int main ( ) 

{ 

vector<Handle<Core>> students; //&3EJt&S 

Handie<Core> record? / /&3£3t3*tS!! 

char ch? 

string : : size_type maxlen-0; 

//«»#«#»# 

while (cin>>ch } { 
i f (ch=r 'U' ) 

recordrrnev; Core? / / 'M— 't* Core # 

else 

record=new Grad? 11% — 't* Grad |IS5! rt?f 

record->read ( cin) ? / /5fciflffl Handle<T> : : ->» read 

maxlen-max (maxlen , record- >rvame 0 . size())? / /‘Wffl Handlc<T> : : > 
students . push — back (record) ; 

) 

/ /SM compare const Handle<Core>&3§Sffi#!& 

sort (s tudonts. begin ( ) , students. end ( ) , compare_Core_handles > ; 

for ( vector<Hand3 e<Core>> ; ?size_type i = 0; 
i ! = students . size { ) ; ++i) { 

//students Handle 

cout<<setw(maxlen+l ) <<students [i ] ->name( ) ; 
try { 

double final_grade^students[i] ->grade() ? 
streamsize prec cout .precision {) ? 
cout<<setprecision ( 3 ) «i inal_grade 
<<setprecision (prec ) <<endl ? 

) catch (domain_err or e) { 
cout«e . what ( ) <<endl ? 

} 

//&W delete 

} 

return 0; 

> 

HantUe<Core>5£MMMW Cor e*3SS*f£. SlJfc. § 13.3.1 

twAftWi®#. son const 
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Handle<Core>&H#icarj-tt^o g 5&£ffc 

1f]fi?SBi£^$fl2'£.Ti?i®> compare_Core_handleSo 

students 4 3 ^I | JW'ttS ; fffB]^5iffi. : ^?y“ y h Handle Handle<T>::operator-> 

j£x±/K^W Core*^iAl'^ name grade Sifto #J#n. i£ students(i]->grade() 

3£fn3CP* his^jEftH students[i].p->grade(). S^J grade 8fC 

students[i].p grade if. 

Handle delete ®M«ll^ 

students 

H3jM^W; 1. SmUMfr^ Studentjnfo §J$, 

□#§. 

class Student_inf o{ 
public : 

student_info ( ) { ) 

student_info{std: : istream& is) { read(is); } 

/ tfc'tsff aft^wwa #t 

std : : istreamk read ( std s istreami) ; 
std:: string name ( ) const< 

if(cp) return cp->name(); 

else throw runt i me_error (" uninitialized Student"); 

) 

double grade { ) const { 

if(cp) return cp->grade ( ) ; 1 

else throw runt tme_error (uninitialized Student"); 

} 

static bool compare (const Student_info£: si, 

const Student_info& s2 ) { 
return si . name { ) <s2 . name ( ) 7 

) 

pri vate : 

Handle<Core> cp? 

} ; 

Student_info cp Core*. Mil Handle<Core>» E&T 

Handle 

a». name ft grade teilSSM. {SUtfJftJMr 

ftcffc'f cp [°] bool Handle #5+ MM® fft operator->itg7f C'SMffl&iMffl/S 

MShfeMSScM). 

mraffi5IS^aUtread$flT: 

i s t r earn* S tuden t info : : read ( i s treairifc i s ) 
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char char; 

is >> ch; // | 

// *aaw*s#e*rw*t* 

/ / ttM Handie<T> <T* ) «aS-^ Handle <Core>M*t# 

// iflfS Handle<T>: :opeartor Handle<Core>fiKffi*&3Li£K!*J5R. 

if (ch == 'U' ) 

cp = new Core (is) ; 
else 

cp = new Grad ( is) ; 


return is; 

> 

Student_info::read 

#0 ftsilMift, i£M*#7 deleted, H*,*t cp 

win, newcore(is), mv&n 

?!J— t Core*;£Mft*fiU Handle(T*)ftiSBB»£'6$£&J&- / i‘* Handle<Core> 

Handle Handle ^KHtSt^cp, 

Handle jfc SiS^MKRfeSft^ilSt. 3feMi£M 

^7— core 

i4.2 

pTUffl Handle M, 3fe 

m Handle wwmmmm 

Handle Handle 

-m». win. 

aiiis 

M, IMttfrMWtt Handle 3$, *££ Handle 
Wfifti. BPttSMnAWM* Handle 

Handle = 

hfi, (reference count) , 






275 


Refjiandle 

W*r#S. Handle 3*£tf*+;linA3IMttSk BJs, gTEMW'f 

ap#E, aWW-T. 

miim Refjiandle ^4>ilflA5^h-^^3|EISJSEiHR B f§— Refjiandle #§S5l*fc^ 

template <class T> class Ref_handle { 
public : 

/ / «*»»«— tt«a?i m-& 

Ref_handle (): refptr (new si ze_t ( 1 ) ) , p ( 0 ) { } 

Ref_handle (T* t.) : refptr (new size_t ( 1 ) ) , p ( t) { > 

Ref handle (const Ref .handle* h) : refptr (h. refptr ) , p (h. p) 


i 


+ *refptr ; 


} 

Kef_handle& operator-* (const Ref_handle* ) ; 
~Ref_handle ( ) ; 

/ / |aj ru 

operator bool 0 const { return p; } 

T* operator* 0 const 

( 

if CP) 

return *p; 

throw std: : run time_error (" unbound Ref_handle ") ; 

) 

T* opeiator-> ( ) const 

( 

if (P) 

return p? 

throw std: : r un time _err or ( ''unbound Ref_ handle"! ; 


} 


pri vate : 

T* p; 

size_t* refptr; 

}; 


//Sftogp^ 
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Ref_handle ^+Sf±iiPT- -'MSJgiSS, 

Ref_handle^M«, ^fW'&fl]SA-^9r«?IMiHSS: (size_t«) #SEl*]#, MiE®v+ 

ttSWfift* 1. --HfitflTO, '£^#IS^{ijStlRef_handle<T>^M 

Silt, fffftReLhandie^^^^^lHJ—tT^^IWI-^lffli+f;, #>NN^*ifc. SD 

mX^— tRef.handle^^M^S, ilIftM<S X Ifi-fSft Y, 

iPTS^r^: 


Ref handle<T> 


T 


Re f _hand 1 e < T> 


P 

refptr 



P 

refptr 




tempi at_e<elass T> 

Ref_handle<T>& Ref_handle<T> :: operator= (const Ref_handle& rhs) 

{ 

+ + *rhs . refptr ? 

//*»&&&&$*. 

i f (--‘refptr --0) ( 

delete refptr; 
de J et.e p? 

} 

refptr = rhs . ref ptr ? 
p=rhs .p; 
return ‘this; 

} 

^ Ref_handle delete 

Silt. 

i+ifco MH'^lBlW^p-^refptriMffldeleteaSft. % 
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#fftgft*I!R®IM?®#[-#. A&gHiM Ref_handk T JCtJ&M* 

15 "HIE. ftimSWiS, 

template<class T> Ref_handle<T> : : -Ref_handle ( ) 

{ 

if (--*refptr= = 0 ) { 
delete refptr; 

delete p; 

> 

> 

Ref_handle 

<0^j^Tl^StudneUnfo^#K, 

JL&4MW 0<Jin, itnSMlffi Refjiandle 3HMSJ Student Jnfo s£_h, SP^ftlsfrTS^ig- 

Student_info sl(cin); / A^feWSn'tfc si 

St_udent__info s 2 -al; //JC si titt “**” PJ s 2 + 

£W#±.*s2£si {a*^±si-^s2 32M^*L^[R]lB3- y hiaM^*L. ft 

^fflSrW Refjiandle ^tAOfe&Wlflfflil clone M, SjfcTOl£&_hlEMT&®r. S^J 
Refjiandle clone ©ft, 

ffi, ReLhandle^Ma-tS^-teW^S^^aiTSW^Ma^Jo jS]JS£. 

STSMn®£4^7 

14.3 

latja^]; s^hsa 

t:^g7Ref_handle^W*^. Handle 

&pg, ^Sftra^Cf+SMffifi-Kl— MSSf 

pit » a 

faSEsttJfe&lftJn — Hlffl. 

aaw Ptr § 14.2 *ftRefLbadle 5*t*g|W]o 
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template<class T> class Ptr { 
public s 

void make_unique ( ) { 
if { *refptr ! =1 ) { 

--*refptr; 

refptr=new size_t(l) ; 
p^p?p->clone ( ) :0; 

} 

} 

Ref.handle^ffilsJ 

Ptr < ) : refptr (new size_t (1 ) ) , p ( 0 ) { > 

Ptr (T* t) irefptr (new si 7e_r U ) ) ,p( t) i ) 

Ptr(const Ptr& h) : refptr (h . refptr ), p (h .p) { ++*refptr; } 

Ptr& operators (const Ptr&}; § 1 4 . 2 

-Ptr ( ) ; §14.2 

operator boolO const { return p; } 

T& operator* () const; § 14 . 2 t+lMiSt 

T* operator->() const? 
private : 

T* p; 

si 2 e_t* refptr; 

} ; 

iS^»XWmake_uiiiquea^«Tam«MX^: 

clone m%L, 

$Js®p fifties#. *n£3IJBTt*»*fti. Ptr£Mtt*lfcft*aJ&to 

ftt. Hitt. l 

o). ^j5, h^j 

JfrBlffittjR#®* l. £WB Clone 

rnrnxm. &m 

m clone ^SKi±#^2Js, ^ p #rfH*f£. 

ts# wots). 

HWW4 § 14.1.2 StudenUnfo Ptr 3fc 0 

Student_info 0* Studentjnfo 

# read it, 

ffi— Ptr Ptr aSfcoTffi 



&■*- ti *&*,*«*# 
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infcisfrK® 

we*. 

3Ludent_info si; 

read (cin, si) ; / /% si 6£ — 'MS 

Student.: nfo s2>-sl; / /#C si s2 + 

read (cin, s2 ) ; //i£3Hs2: S$£Kl^ s2 si 

|[S4 s2 8Hi#*£read ffQ si 

§ 13.6.2 virtual regrade ®|RJdA Core 

4*. ftUfttiEt Studentjnfo S54i47®ffl make_unique 

ffljSfe, regrade 

void Student_inf o :: regrade (double final, double thesis) 

{ 

//&c&£*t®.2:ifr5fc?f £J U fiWKft 

cp . make.unique ( ) ; 
if (cp) 

cp-> regrade ( final , thesis) ; 

else throw run_time_error ( "regrade of unknown student"); 

} 

i4.4 

12#*^$ Str^° § 12.3.4 4 1 . 

I®!, £(S-^SrWStr #§£#*. iiil3ftStr»^SiPA 

class Str{ 

friend std: :istream& operator>> ( std: : istreamk , Str& ) ; 
publ ic : 

Str& operator* = (const Str& s) { 
data . make^unique ( 0 ; 

std: : copy ( s . data->begin ( ) , s .data->end( ) , 
std: :back_inserter (*data) ) ; 
return *this; 

> 

//«D»^1t BfflW 

typedef Vec<char> : : size_type size_type? 

/ ptr 

Str ( ) :data (new Vec<char>) { > 
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Sir (const char* cp) : data {new Vec<char>) { 
stds : copy ( cp, cp+std : :strlen(cp) , 

scd: : back_inserter ( ‘data) ) ; 


} 

Str { si ze_type n, char c):data(new Vec<char> (n, c) ) { > 
template<class In> Str(ln i,in j):data(new Vec<char>) 
std : : copy ( i , j , std : : back_ inserter ( ‘data ) ) ; 

} 

make_unigue 

char& operator [ j (size_type . i ) { 

data . make_unique ( ) ; 
return (‘data) [i 1 ; 


{ 


const char& operator []( size_type i) const { return {*data)[i}; 
size_type sizeO const {return data->size ( ) ; } 


private : 




Ptr<Vec<char>> data; 


) 


}; 

//■»§ 12.3 .2 fa 12 .3 .3 tlKWtSS. 

st.d : : ostream& operator<< (s Ldi s ostreamS , const Str& ) ; 

Str operator+ (const Str&, const Str&} ; 

Str mm 

it® dataSMg 

ift Ptr str HM^^-4 3 W . * 

xmTUTsW-ftm®. 

Mia, Str::operator + =aS5tW^gt'ft^. 3g^®#Sfl3ft!gi&ira5ll^WlRl 

data.make_umqueOa«E» &&$L3Ll5, Str SBffr 


14.4.1 



make.unique 

tmepT ate<class T> 
void Ptr<T> : :make_unique { ) 
{ 


if ( ‘refptr 1=1) { 
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- - *refptr ; 

refpLr=new size_i{l); 
p**pVp->clone ( ) : 0 ; //SMffSNE 

} 

} 


p->clone 7 Ptr<vector<char> >, /7 

[I|i$ffl vector<char>l£7!ft clone Blfco {P.HA-AfftH- clone ®<§Co 

H* clone 


« don© **££/**-*$£ a* 
£££Htt< SSlIM] Vec 

=fea#?ir«ja:^M®na«M-^^*fien. clone i&^am. 

mm ioat ■^[^*^^(aj*^.s##sywvBc^ffipa»sfc^*iRi*^®pa»M 

7^7 . 


-A£(^±#A#£itt®m. Miimxsw&&^i£Aam#£. spsft?&ittsfet. a 


$pasm> unkfcx -A8ERrw»«iiifflXRr^jawtf&JW^Maft. 


BSdfem^nN't: Clone am 


template<class T> T* clone (const T* tp) 

( 

return tp->clone ( ) ? 

) 

j£=H£& makc_uni que WW clone Safi 

teplate<class T> 
void Ptr<T>: :make — unique ( ) 

t 

\ 

i f ( *refptr ! ■*■ 1 ) { 

-- *refptr ; 

r efpLx =new size_t ( 1 ) ; 
p--p?cione (p) : 0; //ilffl clone 

} 

} 

tlM$> 3iAi£# - AAf^BmA^i^ make_unique igm» clone ®m. rfo 

clone Ail. Sl^E make_unique ^ifiil— Affl 

clone am. 4frft^iKAW clone am 

p ffiiafr fft*tS^£KJ clone Student_info i^#6ti^J>(.7 clone ^^®m6ti5il 

M. Sir S#^S, Ptr MS Ptr 

clone am. 
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faj m & ■. 


Ptr<Vec<char»^IE#X^ttX:# 

templateo 

Vec<char>* clone (const Vec<char>* vp) 
{ 

return new Vec<char> ( *vp) ? 

} 


Clone tltfr Vec<char> 

clone SSfc^ii-^ Vec<char>*»^#im> clone ®&. 

clone clone ®»[Waffi#&fcia*T&m. 

Clone rit£®Sfe„ clone 

Vec<char>^^S®^ 3 t®^, Vec<char>^M^ 

fc. IUgfMfi clone ®|(Sf{lt»ft. ®£H*VM&a#i8fk3§. MW* 

assii^t clone ss-jess ±«i>ra 

TO clone Sftftffctttt. aa^lA-^raaat, SinnJim-t clone $£, i fc&7# 
M clone clone j£MM) 

awhe-^ clone waffl 

clone affclftatM. clone gift. 

make_unique HSfe. 

• Ptr<T>miSS^i^ffl Ptr<T>: :make_unique ®»,IP^W^jSCT::clone 

aStWt&iR. 

• HfflT Ptr<T>::make_unique M-i-^XT T::clone ffilfe. SP<^ make_unique 

T::cloneo 

• Ptr<T > : : make_unique ®$, jfnMWWffl T::clone efilft ( 

^#4), sisAMWM&ft— t cione^Mifi*«t«tt&5x^. 


14 . 4.2 Wmft'AM&MMW®? 

Wffli&ft-iaJP. a— #KTO 

operator!]®^ ^ c t 3 — data.make_unique ®jg[: W%— 'HK* 

st. Ktt'A&mimsmi 
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ft. const chnA3$&®£ttJS#. 0 

it, Vec<char>^M^«Wft'^^*t. ¥#. M 

t"'«f*i6in«0c$ str 

operator[]®f[fK]B— t- char&{t, M® 

Sm&j£&*&j£. Vec^W3ftW^W?IMi.fr. 7i£«MfflPtri£^ 

make_unique Mlft^S^^-ffe Str 

14.5 /J\» 

U%m±'gmT-' ffi&l 

^DSrR 


14-0 £i$. iI*r#«iifc**0«)flS. 

14-1 $56 Ptr<Core>^ft*f tll^®fu 

14-2 &m Ptr<Core>W3ft$a#^afei¥#5tf^afi : te3ft. 

14-3 Ptr $&t(ft^li6$5£$56 Student_info $. Student_info 

$m §i3.5 

14-4 ttMPtrHSM«^)S«^Str#S. 

14-5 3ljiH#S^l56<] Str 7 Str split g?ft#H$ffl 7 Vec<Str> 

14-6 Ptr £$»±H¥*7ra^ra&: ^®73lffli+ft. it 

5t$ Mm^Mif$56Ptr^. 



Tim* -mtm 

i»] ttMLiftmk-Mm, m&, &ffl;iw*rWfwsm!a&'££5t. a 

£*#§5.8*, SM^TA^aSc. ffi-#^®^$i£j£-*vector<string>, ££#■ 

swinmas. SAft^prisaejaTii 

mmnm 

s**afl]iaffiffl**ifpji«^«**«#a^flii^®i.. mnxtm 

mmsis&mftm* 

15.1 Sit 

&isi®4Li&$}%mM' ^-^^aaiwwrniffi — 

#. mm^ufty-j -* vector<strin g >. iffiittww'Mga^is-Ta-taw, 

gm. 
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XifT&affllS + KmS. 14 Ptr^M^o 

£Ptr 3 l*, 

$u Win. Mg^-^mp— 1«. Stlf]W«®**lffl^4>i?iniiW^. SPtr^ 

M#T£tt±WN«WJI*^¥. $-^TO#W6BM&8 j, SMTJS3?fii#ji*S«]fe 

mm-, frame £%. £$-it®*I£S^; heat IB»» vcat ®», 


cayo o 

n, «KM^pm^i»-#jtiao 

15.1.1 

String_Pic . Frame.Pic. Hcat.Pic IP Vcat_Pic. 

^$WH^fflString_picfit^i Frame_Pic fflfct 

HCat_Pic/V cat__Pic #§3£, ^ 7 

# , sin a w m turn w 

«— fMfeSMfflJB. S»fW3ilZ3^^IP#>^'-^EA : f#ifi ! HrffiWS3IS (Pic_base) 



si^sshawM^-effi^wiAfiiR^. fcgfftA&iifft* 

pioase mm&mft. mm 
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ftP#S, affHGftP^HHflfcPicture, #J.fflPlr 

ptr, ptr fctfaw* 

M ] W&SUfc: Pic.baseo 0jfc, ifc{nft£#$ Picture ^fiPA— i" Ptr<Pic_base>2tMftj&ig/£^ - 
&Mg&ifcj±, Pic_base Picture 

ama^Wpubiicftp«*^s. «^te P ubiic^n+-sw^xft 

picture 

a*ifcafl35fe^aiTffiW^. 

class Pic base { }; 


class String_Pic :public Pic_base { }; 
class Frame_Pic : public Pic_base { >; 
class Vcac_Pic :public Pic_base { ); 
class Hcat_Pic : public Pic_base { >? 


.'/&frfta£. | 5 iMfc 
class Picture { 
public ■. 

Picture (const std: :vector<stds tstring>&= 
std: : vector<std ;: strings <)) ; 

private : 

Ptr<Pic_base> p; 

} ; 

Picture Wt&J Ptr<Pic_base>^Kl^t#oPic_base 

£ Picture 

Pir »f SSJII s^ib. MM& 

Pic.base W » 

MIE, Picture ‘EKW-'Nfttt. string USMHffcW 

Picture MlttMIRWJMfc C JE § 7.3) 

nj&tfj, Picture 

vector<string>()Jl'{£— 'CltRSc— t'SW'ttMA.*Mvector<string>^t^. 0Jlt. 

Picture p; / / "'t’SK Picture ft 

Picture 
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Picture frames 

heat m veat 

Picture Picture 

§ 12.3.5 aminw, nryAwaffitt^g^s^. 

«, 0*J Picture explicit <S£) W. 

i^: 


veclor<sUing> vs; 

Pi cture p=vs ; 

M^S^^Mmvs^»M-^Pictuere^M3tm. 
C^^±?tini!l^#S5Plfe) ffl&WLM&ftVfffiPMiiifc frame(vs)j£ffG'!]3l 
#P* frame ft— Steffi® frame(vs)^$ vs.framef), 

iEft, - i!JI??W£Stfr$±, Eltfcvs.frameO^-aff 

vs ft frame 

hcaC (frame (p) ,p) 

p.frame().hcat(p) 

W®itil?07, HAS— heat 

^jHt*. picture iittmni-fSsiMnMftn! 

Picture frametconst Pictured) ; 

Picture heat {const Pictured , const Pictures); 

Picture vcat(const Picture& , const Pictured); 

std: : ostream& operator« { std: : ostream& , const Pictures); 

15.1.2 Pic_base^ 

T— Pic_base 

vector<string>::size string 

2§S!*|-#U width ®£fc ( §5.8). 

pic_base 
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ffcfca&a*-^ pic_base 

+ Pic_base 

display SMWMxT. display SfCd^IW 

SB&MMftStXJi'ft&lfi? display ® 

ftSinMiftw. £$tth— t picture 

W*— dJJttltfllftliH. £ display 

Mwidtho®#. 1^^-fr^^JnAS^h^o Fiame_pic 

fi'^sys^sfi. £— ffi. 't-R'&S— t String_Pic M 

ftfc] Picture gfcf String_Pic KS&Xfft&ritMSMSEM Picture KSS 

^J-ft^f , JB^KSHE^— fr*ft(ti^Aj£#£W£&«WT7. Sit. 

display 

+ it display IlfHfll: 

53— y H££#ltfl0'rtr&. afl-ts-t bool i^iS, £ 

ttfHii-tftfg&US. Pic_base W^iraA&SftttiB: 

class Pic_base{ 

//»»&*#□ 

typedef std: : vector<std : : string> : : size_Cype ht_sz; 
typedef std: : string: :size_type wd_sz? 

virtual wd_sz width () const =0; 
virtual ht_sz height () const^O; 

virtual void display ( std: : ostream& , ht_sz , bool ) const=0; 

}; 

IMnsfcfc* size_type &M 

S#-T. vector <strmg>#SMA^ flrUnTWffl vector<string> 

size_lype *3E^TOWili£. ffi string size_type 
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&&&&&&, satfiTOt. Kc_base^^A^n«-«'^RWA^fl t J^w, 

S5lijW^m#*K]o Picture 

tvector<string>+^-"t Picture USStf*. 

^ Picbase M*&«&W Pic_base 

tS, &— t* Pic.base (%— t Pic_base W& height 

width ia^*^KWSPicJbaseB5*«^7r-«lf f &&m*£3k& 

5tt^Pic_base!H5fe$, «W&58Hi height Jg widht . 

ft±ffiSHnj£Jit height, width |P display iSftBtfilfcKJlP#. 

ia®». aMitia^iiii^ST^^wsffljs 

m -a*-- i mm&- 

15 . 1.3 

aft. M'BWt^ M. 

l&W&frfcJSC. S '£&£-'N*£. 

m, ffiaftTO'F. v.mi 

mm$i° 

dEflfjgrtti. win. — t string_Pic 

t Frame_Pic Picture 

ftTSHnm-WSAfcfl^JSKl* &raSNE£jatf*W«S*f*tt# 

t" String_Pic SllilW vector<string>3£ JtSiffl a £ftl $ i£#T3fe o 
mmz-'t' Picture HM^JP±iiti. Slfe#5y— t- Frame_Pic SlltftffliS 

Picture II^IMT*. mm, Picture 

i§®£$'- y h Hcat_Pic (Vcat_Pic) HM&. 0rWSft2Mfl5 

Jeffl*£$£r*t&6<J Picture WM#T^o 
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Picbase Picture 

AM#-T» Picture 

££&. height. width# display 

picture 

Mi®, *j7i+Jt VCat_Pic height, 

tttfi&CfrfcW Picture height mMh. «mi±tfctSlW«M Picture 

Width Vcat.Pic^M^Kiwidtho 

Picture 3S3Dtffc, £§;£#. Picture 

PicJtase^ftftWa*. 

ft Picture iUR»*-j6eus. am5EftSS+*£fls#- 

^ Picture ^SSXiftgL. ^ Ptr<Pic_base>#lSi»f#L. iif+iSv+^oJW^ScIfltE^D-^ 



ft&S3MtHSi£g£ffcH*- Picture %&*&*• Picture M. 

String_Pic 3S-A Picture USS***^— 'l' Frame.Pic 

StMOTIUlii^W Picture frame 

Picture^S^-t-ffl^S^^luffiM^Picture^S^iliS^fvcata^S^iiJW^Hio^Picture 

'MMBriiE Ptr<Pic_base>, fc> 
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Ptr mmM& CffilRlfflifcM Picture m.MM&$i Pic_base ^10. 

S*®MSPtr#SaStg^ 

MRWstrmgjic^BrW'a^^. 

-^afc#ffi^Pir3$S*hiU Sjlt. S1I14M f V WBtST'f if $lff . fflSW 

ft, Ptr nJWftffl^MiTK Picture Picture Ptr -'Mlffl- Ptr 

ffiM, frame(pic)MM{&, ggmft^rit-'HSrM 

Frame_Pic#=M*tfl. Ptr pic ^WIrI-^ String_Pjc Xf$. mm, 

Vcat.Pic Ptr ««• tmMmfa Frame.Pic 3SM)l«MU Stnng^Pic 

lfein^M^&ffiij^^Pic_base|iSM^. Ptr ft#. 

-■'HafrS't' Pic_base Ptr feff]3S3§ Si*!® 

Pic_base5*tS*t^i$ffl delete Itlll^o 

swat. ^ajfcMawnT. 

class Pic_base{ 

//SW2rfj#D 

typedef std: :vector<std: :st.ring>: :size_type ht_sz; 
typodef std : : string : ? sizo_type wd_sz; 

//»*+«*»£ 

virtual wd_sz width O const^O; 
virtual ht_sz height 0 const 0; 

viituol void di splay < std: : ostreamk , ht_S2 , bool } const^O; 

} ; 

class Frame_Pic ?public Pic_base { 

//awr&wftn 

Ptr<Pic_base> p; 

Frarne^Pic (const Ftr<Pic_base>& pic>:p(pi c) { } 
wd_sz width () const; 
ht_sz height ( ) const? 

void displ ay (std? : osti eam& , ht_sz , bool ) const; 

} ? 

&M. ftfl’J^y Frame_Pic 3§M. Pic_base 

Slfc. FrameJ>ic^ft-^S»#S. Frame_Pic 

flimfcftWft. lfefl]fttE#SWM«PSP^^Wii#dl#l®#:W. &&OTUAifc£i*»5K 

W^ThJBffl, RW Picture Picture Pic_base 
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mm, picture sqjrm 

8Si£, 

Frame_Pic DSfl9«|3£®«K1B|l»®ttJlP h«M«SXt*Stft!l5!l Ptr &- 

«t. 

Frame.Pic^tfj^jtXft: 

'EWW'NSffl^. (&«&&&&*¥ 


class Vcal_pic: public Pic_base{ 

Ptr<Pic_base> cop , bottom; 

VCat_Pic (const Ptr<Pic_base>& t, const Ptr<Pic_base>&: b) : 
top { t ), bottom (b) { } 

wd_sz width 0 const; 
ht_sz height () const; 

void display ( std :: ostreain& , ht_sz , bool ) const; 

> ; 

class Hcat_Pi c :publ ; . c Pic_base { 

Ptr<Pi c_base> left, right; 

HCat_Pic (const Ptr<Pic_base>& l, const Ptr<Pic...base>& r) : 
left (1 } , right (r) { } 

wd.sz width f) const? 
ht_sz height {) const; 

void display (std ; : ostream& , ht_sz , bool) const? 

} ; 

String_Pic ' t vector<char>^M^f^ 

q-st &&#}&&'>. 


class String_Pic jpublic Pic_base{ 
std : : vector<std : : string> data; 

String_Pic (const std*. : vector<std: : string>& v):data(v) { ) 

wd_sz width (} const; 
hz_sz height () const; 

void display (std: :ostream&, ht_sz .bool) const; 

} ; 

V data 1 W“*f 

¥W&rrmm mis, ptr<Ko>ase>*r*L. > z%fc±RMx.M 

im, 
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15 . 1.4 smmsm 

tkswsM® 

*ff4? 

Picture mm. *lS®mffi^WfaStiiiigJ>ic3S 

Picture mmiSfr*«#a{i»fe. M4* Ptr 
Picture Strin^Pic Ptr m 

MM Pic.base mtft Ptr -*J Picture ^*11 

K Ptr Jtfc. 

15.2 mm 

Picture Picture m*f 

Picture Pic_base « 

£#SWm. 9.HM Ptr<PfcJ>ase>fc£SJSJtto£/S], K&Hg 

ftj, 

15.2.1 IWPID 


c]ass Pictured 
publ ic j 

Picture (const std: :vector<std: :string>&= 
eld : : vector<std ; : string> 0 ) ? 
private : 

Ptr<Pic_base> p; 

}; 

Picture frame(const Pictures); 

Picture heat (const Pictured , const Pictured); 

Picture vcat(const Pictured , const Pictured); 

std : : os t reams opera tor<< ( std : : ostreamS , const Pictures ) ; 


Picture 

Pic_basem«m/!!c-^m. &MSMJ*. ^ Picture m Mm 1 Ptr m. ®ff3 
-f- Picture Pic_base mm_t. Picture ISS^tf. 

mfia, inRpft-'l'* Picture *S5tt. W& frameCp^^-^irWFrame^Pic^Sm (St 
P tWPic_basemm). Picture mm C&mRR^tir 

Frame_Pic ill S' T®£ftl^IFP'f^iP5: 
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Picture frame (const Pictured pic) 

{ 

Pic_base* ret=new Frame_Pic (pic . p) ; 


mVfcfcX-* Pic_base ft#, Frame.Pic 

4fc*£. T^Frame.Pica^T tfc«fSl#W 

FrameJ>ic^Wftiifi®®^ftWW. & § 15.1.3 +&«£«. Pic_base ^ 

Mit^X frame FramePic 

fa"] Mo 

^f]BS4«T- > hFrame_Pic^W»f5fif3>, 
ffiJSWft -7 Picture 3£MX}$U heat ®£St> veat 

Pic_base «6tlW> ffiil;£®ES*BPffi:fcSmaB?£jS Picture 

3Hss^, ^§i2.2+afnaMit, mi 

&&M, t Pic_base*m#^ 

$i£— 1~ Picture ^I«|: 

class Picture! 

Ptr<Pic_base> p; 

Pi cture ( Pic_base* ptr):p(ptr) < > 

} ; 

Pic_base P o Ptr^-«^ 

-X- T*#tM#& (£i£M^-7 Pic_base*^M6tl#ife) WMaft fcj*&4fc* p(ptr)#?£ 
Ptr::Ptr(T*)&i£M, ptr Picture Sfctfltt 

ffijC&ameiSf^ajR^tU*! 

Picture frame (const Pictures pic) 

{ 

return new Fr dine_Pi c ( pic . p) ; 

} 

Mffi^^KPic_base^M^]»j^ (HMMIHfeffl W£7). 

Frame_Pic t Picture #JEi77 Frame_Pic 

SMJS®lWa^''ha®. I 

/ /4fifc— 'bSrW Frame_Pic 3&1!*1'5R 
Pic_base* templ=new Frame_Pic {pic .p) ,* 
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//ffl— I' Pic_base*fStH^|jfi "f- Picture 
Picture temp2 ( tempi ) ; 


//fi|pJ“+ Picture Picture ft 

return temp2? 

ft frame efift-#, Picture 


Picture heat (const Pictured 1, const Pictured r) 
{ 

return new HCat_Pic { i .p , r.p); 


> 

Picture veat (const Pictured t, const Pictured b) 
{ 

return new VCat_Pic ( t .p, b.p); 


> 




#£!- Ptr<Pic_base>2tM 
Ptr<Pic_base>HIS*ftt^it— 't Picture ‘M., ft.fSM |nji£ 

Picture *T»W&£i8*. ItffiEffSlHl HCatJ»ic VCat_Pic 

% 7m-^ vector<string>»)ttM$i£-^ Picture USM*. 


Picture: : Picture (const vector<string>& v) : 
pdiew String_Pic (v) ) { } 

IMn#— 'tSrto String_Pic^M»tft. p. M 

araSiaftffi Picture Striiig_Pic 

it nJUifiii Picture String^Pic . 

frames heat fD veat 

|SJ — f- Picture gmrtMi* ^®«fetMfflT-^l^]*Pic_base^M^»m 

S^fh Hit, Picture(Pic_base*)^i§®M^-^-^ Picture 

Picture 3MfJi££&— 't' Pic.base 

Wtt (#.&££- -tString_Pic^^»), P 

£ Ptr<Pic_base>^MM^. S&iflfflT Pic.base Ptr(T*)$ M ft . 

Pictme(Pic_base*)i^itaSI:.H^ItffI*^ ; Wit— > tPtr<Pic_base>#Sa^,iI5^*- > t Picture 

W Pic_base display a»3feS^J— frlfctfJ: 
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ostream& opera tor« ( ostream& os /Const Pictured picture) 

const Pic_base : 2 ht_sz ht - pictuie.p->height(); 
for { Pic_base : : ht_sz i=0? i!=ht? ++i) { 
picture . p->di splay (os , i, false)? 
os<<endl ; 

> 

return os; 

} ; 

Pic_base height ht, 

p^^±^~^ptr<Pic_base>»Mm, m&pam> 

Ptr Ptr m- ht &, 

display (false) display » 

Picture iP4 display jC 

7endl, UlnJ&Soso 

I5&7 Pic_base Jfl— operator« 

®Sfei£0^ l f l ltt display ©Sfe-^ height 

15.2.2 String_Pic|£ 

String_Pic 


class St ri ng_Pi r. rpubl i c. Pi o_base { 
friend class Picture; 

Stdr : vector^std : :string> data; 

string_Pic (const std ? ? vector<std : : string>& v)rdata(v) { > 
ht_sz height ( ) const (return data.sizeO? } 
wd_sz width () const; 

void display (std: : ostreamk , ht_sz , bool ) const; 

>; 


&7 height m&. § 15.1.3 + String_Pic2t&tlK&*-#. 

height size 

%im\\ stnng„Pic width mm, data 

***-KWs 


Pic_base: ?wd_sz String_Pic : :width ( ) const 

{ 

Pic_base: :wd_sz n®0; 

f or ( Pic_base : : ht_sz i=0; i ! =data . size ( ) ; ++i) 


#15—770 
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n=max (n, data [ i J . size () ) ; 
return n; 

} 

String_Pic • ~'t' vector<string>^$M^fS?U 

display 

m, Picture strings 

String_Pic Picture 

WiSET®# display 

#$«[&]. &-6jiS$, String_Pic.width W*'K 

%&, miMLft&xmittmmtt&ft* ases&ati&w-'t'pad®®, 

iK: m ft*. 

m cjgm&a). ®ff]!»fSi^«aa^aifc. 

#i§^ display string_Pic %wm 

ftffljgwaKS. m stnng_Pic 

mm, &&&&- 

ftVr, afnnJ'W^a display ®ifeStl^55*: 

void Stiing_Pic :: display (ostream& os ht_sz row, bool do_pad) const 

{ 

wd_sz started; 

//inmrowsweaimii. »mmm ro^n 

if (row< height { ) ) { 
os«data ( row) ; 
start^data [row] . si ze ( ) ; 

} 

if (do_pad) 

pad (os , start, width ( ) ) ? 

} 

row jt^gjiiifSlI ikfCjiift. row 

struig_pic.heighto, ipsawjamm®, start 

in*®#*. SflllG 

JA start ff&fiPJ StringJHc.width()ftite;?SP$?Ei:S&. start fill! 
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£15* 


o, mmmmmm-'ifzft' 

15 . 2.3 

Pic.base (static) mU& 

^$§4 Eft (protected): 

class Pic_base{ 

//#feSB^l 5 |t!r 

protected : 

static void pad ( std : : ostreamk os, wd_ sz beg, wd_sz end) { 
while (beg ! *>end) { 
os<<" "; 

++beg; 


} 


) 


> ? 


^®iS(W-^ostream#iSc. &WP^£te#*fe. 

pad egft, 

display ®»t«?E2ftW*J5-?IIBM-?IIM?0^#ia^pad 3$. pad 


it&;S£pad M^E+JSSUW static § 13.4 * 

static pad 0 

Mt#m. 4?«±#t9<j 

4a#«F*wffi9iT, mtmx 

*»##£*. aswpadaftjfltji— HSIffKlWT. 

Pictaie^M^ftWWMiiJSSSi. JPS Picture IHJE pad aSC^M-^^aaS. MX 

StudentJnfo|§+5tJ$CpadffiSfc, XZfrl&o itilffi pad 
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15 . 2.4 


VCat_Pic 



TMVCalJ'ic^WttWs 

class VCat_Pic : public Pic_base 

{ 

friend PicCure vcat(const Pictured , const Pictures)? 

Ptr<Pic_base> top, bottom; 

VCat_Pic { const Ptr<Pic_base>& t, const Ptr<Pi c_base>& b) : 
top ( t) , bottom (b) { } 

wd_sr„ width {) const 

{ return max ( top->width { ) , bottom->width { ) ) ; } 
ht_sz height 0 const 

{ return top->height ( ) + bottom- >height () ; ) 
void display { std: : ostreamS , ht_sz , bool ) const; 

>; 

SMH* vcat height ®*t*5 width 

3& s Picture 

display 

void VCat_Pic: s display (ostreamS os, ht_sz row, bool do_pad) const 

{ 

wd_sz w=0; 

i f (row< rop->height ( ) } ( 

top->displ ay (os , row, do_pad) ; 
w=top->width ( ) ; 

} else if (row<height ( ) ) { 

//SMSifc* 

bottom- >di splay (os , row- top->height ( ) , do_pad) ; 
w=bottom->width ( ) ? 

> 

if (do_pad) 

pad (os , w, width ( ) ) ; 

} 

f 5t, w $*. 

'Ufa* row 

"f ftlR] display SllrttSt- "T* bool 

display ifift. display *— 'MfittSliC. 
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^15^ 


Pic_base display B*.£*IW78 row ftmftQZlS. 

w. 

MMfr^F&£.t7 1 B0KJM, & else « 

row mmm row^eightos??^ 

^4±^fflM-#, &ffJ£T7 1 BKJ?EHateiHffl display m 
ftUfflffiTB, display a»WfcH£, SflUrow ^.h^aWittSE. 

ftHFTWWMr-5. u^mim raw. ins*?^ 

rowiStBTa^ffl^W^H. 8fc$-w*j0. 

Mm®, imwt? 

15.2.5 HCat_PicH 

HCat_Pic HaitTffiW VCat_Pic ^ftPE: 


class HCat_Pic :publ ic Pic_base{ 

friend Picture hcat(const Pictured, const Pictures); 

Ptr<-Pic_base> left, right? 

HCat_Pic (const Ptr<Pic_base>&: 1, const Ptr<Pic_base>& r) : 
lef t.(l> , right (r) { } 

wd_S7 width() const { return lef t->width ( ) + r ight->width ( ) ; ) 

ht_sz height () const 

{ return max (lef t->height () , right->height ( ) ) ; } 
void dicploy (std: jostreainS, ht_sz, bool) const; 

} ; 

rftJS. width SM'FT fflT&SLK 

zm, height Sfc*P5'F : fffl»/# r t , W«!a#. display amtbVCat.Pic 

void HCat_Pic : :di splay (ostream& os, ht_S2 row, bool do_pad) const 

{ 

lef t->di splay (os , row, do_pad I j row<right->height ( ) ) ? 
right->display (os , row, do_pad) ; 

} 

tft. left display 

jnmy^rowjeaiT^ffl^B. ffiasplayBft^SBlP^ai^jKo IH1KW. iiiii J# 

right display TOS&SM&Je doj>ad # 

Sfc#ii^aWnTW7. 
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15 . 2.6 


Frame Pic 



class Frome_Pic : public Pic_ base { 

friend Picture frame(const Pictured); 
Ptr<Pic_base> p; 

Frame_Pic { const Ptr<Pic_base>& pic):p(pic) { } 


wd„sz width () const { return p->width ( ) +4 ; } 
ht_sz height {) const { return p->hcight() id? > 
void display ( std: : ostreamk , ht_sz, bool) const; 

); 

height width p *«t. 

display 


void Frame_Pic; : display (oslream& os, ht_sz row, bool do_pad) const 

{ 

if ( row>-hedght () ) { 

//StfiMS 

i f (do_pad) 

pad (os, 0 , width ( } ) ; 

}else { 

if(row==0l I r ow= = he i gh t O - 1 ) { 

os<<string (width (),'*'); 

}else if (row-=ll l row = -height ( ) -2 ) { 

os« " * " ? 

pad (os , 1 , width ( ) -1 ) ; 
os<< " * " ; 
ielse { 

os« M * " ; 

p->display (os, row-2, true) ; 


os<< 


II * II 


> 


} 

) 
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$15* 


£»tfeft£rtfff97g 

to**r. 

row m? o m%m- hdghto-i. m&tmm mmmn m t ^mn „ 

n--n, 

M. *J?s, SC5fe«iaiffl^W£i4^0b-^M^^ 

fa- display aft^ssaw. 3l7ftS!ll*3ffiffl 

HfllGrow Mi 2, display display 

aifcww, 

1 5.2.7 7^Jis7&7E§J^(H 

#<F&ff$St. 13i£^|R] Picture Pic_base Sfe'ff] IsJ-BtfiSfe 

Picture S^Sii^tPSfflSij Picture Ma 

ma^ptr^Mm. m^mmnftftrxmi&mMt}* MisjPic_base^ijpA-mi 

s^wst^m^sM^jawT: 

//n picture^iaffir***, ^-fir*^«rt#^WE§ 15.3 

class Picture; 
class Pic_base{ 

friend std: s ostream& operator<< ( std: : ostreain& , const Pictures); 

friend class Frame_Pic; 

friend class HCat._Pic; 

friend class VCat_Pic; 

friend class String^Pic; 

typedef std: :vector<std: :string>: :size_type ht_sz; 
typedef std : : stri ng : : size_type wd_sz; 

virtual wd_sz widthO const =0; 
virtual ht.sz height () const*0; 

virtual void display ( std :: ostreamt, ht_sz, bool) const=0; 
protected : 

static void pad ( std : : ostreamS os, wd_sz, wd_sz); 

> ; 

class Picture* 

friend std: : ostream& operator« ( std: : ostream&, const Pictured); 

friend Picture fraiae(const Pictures); 

friend Picture hcat{const Pictures?, const Pictures?); 
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friend Picture vcat(const Picture*, const Picture*)? 
public : 

Picture (const std: *. vector<std: :string>*= 

Std: :vector<s Id: : string> ( ) ) ; 
private : 

Picture ( Pi c_base* ptr)rp(ptr) { } 

Ptr<Pic_base> p; 

} ; 

/ /n picture mmnnmrtfktt 

Picture frame(const Picture*); 

Picture hcat(const Picture*, const Picture*)? 

Picture vcat (const Picture*, cosnt Picture*); 

std: :ostream & operator<< ( std t : ostream*, const Picture*); 

Pic.base P m mw M mm » heightoaf;^ displayO 

Pic^base 

?npm* pic_ba Se mm, uimas* 

Pic.base Pic_base 

3H4*ft-4^n«^Xpada»#^^M®f[®X*Pic_base^W^^4n)g? 

Hc_base 

ht_sz Frame_Pic :: height ( ) const { return p->height () +4 ; } 

RameJScISWii^aiSSC^^iBffiTp^Wbeigbt^aife. Silt. &P# height B#£ 

15.3 /J\|S 



ASfc#£A&Ml8lS«: 


class Node{ 

virtual Node* clone () const=0; 
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% 15 * 


clone Node &£-^*fe&3S3fc. 

inj&fc-'Nft£3&+ 

WI£)3di£feilS y h;£« 

»M? ^TIB&S'MrIS, ^nrW$fe^tUTBW®^I= 

class class-name; 

g-'Hg^aj 7-^ class-name 2t, ^&'ftTO££T*£Xa 

— class-name $k„ 

4 §15.2.7 ^^TOSlJT-^mfS^BJ^JT^ Picture Ptr<PicJ>ase> 

t'^^. If Pic_base operator«S^&5SOT^ t ^ c l , fflS l JT const Picture&W^So 

Hitt;. 

class Vang; //WP® 
calss Yin < 

Yang y? 

} r 

class Yang{ 

Yin y ; 

}; 

&SE. Yin Yang fflft Yang 

-^Yin^SW, IfS^ Yin Yang SUM**#. »m& 

HH Picture 

^+Sffll6HSc5'~ / t' Pic_base 'fe'&'S'WJi— t- Ptr<Pic_base>^fK] 

PicJ>ase*»0<J». 

const Picture&^MR H t Picture ^ 

—'HUS . operator^l^^#^*^- 



15-0 

15-1 JMxTiBIftifrfiJ: 
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picture p= / 
picture q=frame(p); 
picture r=hcat(p,q); 
picture s=vcat (q, r) ; 

cuu L<< F raiue {heat ( s , veat (r , q) ) ) <<endl ; 

15-2 S^Frame_Pic^, 

'MS: 

15-4 jnA-'Hfcttsft. 

15-5 mn HCat.pic m, 

"FfflJgfflfr. M£— SS£'£MJK±-*#J&T 

^aw-freft. 

15-6 |£n£JI 11 ^ 12 * + Vec 3^ Str 2H&TOflJ*&5& Picture 3£o 
ftjiil^ Vec<Sti>^^W vector<string>^, ##B#ft^W3S»*T«liSt 



C++ 



**!##** A&WTi 7, JtJ5EW=. 

asjMAatiMg. ciH.w^fefeJ5ii(rM«#5fe*f'tti-T*^^s(W»i«, ma 

(Ruminations 

on C++» ( Addison- Wesley fcBfiStt. 1997) —^, S^^ifT- * C^£8MHtfrffl;S#Jt 

m*fa*m*m***-m*w&te&*T * 

16.1 #»ift?i]ffll»Bg*«W»vR 

¥*-**»*£» n m * 1 -+*» a s »: u m, "^psa 

nm : “&7M” 

s#ttftsg^Hite®tJDffiS!cweff. <tw-iiws. c++w-®tt#. 

sta^-'Wf . i3 &m 15 m*wt 


3 C++ 
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-t -mm&o ffls, & 


********************************************* 


* James ===============-**--= * 

* Kevin rr. = = = = = = = = = = == = = = = = * 

* Lynn ============== = = -. -^ = * 

* Mai y Kale = = = = = = = = = = = = = = -.••-.----- = = = * 

* Pat = = = = T ^,., = * 

- Paul = = = = = = , = = = _.__. = = === = = = = * 

* Phia ======-._============= * 

* Sarah == = = = = = ..============== ^ * 

* * 

******************************* * * * * *********** 

SitANffifiW^AW^ WIWftTgfM: 

Picture histogram (const vector<Student_info>& students) 

{ 

Picture names; 

Picture grades; 

for (vector^Student_inf o> : : const^i terator it=students . begin ( ) ; 

it i = students . end ( } ; * +i t ) { 

//*rtPFWW»« c*#j**> mM&mm 

names =vcat (names , vector<string> ( 1 , it->name ( ) ) ) ; 
grades=vcat (grades, 

vector<string> (1, " " + string ( it->grade () /5 , '=' ))); 

} 

return heat (names , grades ) ; 

) 

histogram ®MW-A3lffl«, &A3lfflif ft-A Studentjnfo 
MA Picture ~'t'& names; 33“ A;ib gradeso names 

M grades ®^A^ 

— urn. @*#Affl»*-A-fc:*^. 
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% 16 * 


tU5, histogram Picture 

int main ( ) 

{ 

vector<Student_info> students ; 

Student_info s; 

//mik&zsf&m 

while ( s . read lain) ) 

students . push_back { s ) ; 

/ 

sort (students . begin { } , students . end ( ) , Student^ into : : compare) ; 

cout<<f rame (histogram ( students) ) <<endl ? 
return 0? 

\ 

) 

miRttwarntj, mn, nm^i 

16.2 ^53M£«*M 

a £*rwnffc f 

SPA«M«f A 

Bjame Siroustrup (The C++ 

Programming Language)) (Addison- Wesley, 1998). C++ 

c++w«tefli#m^. %=- 

AT’fcftiM Matthew Austem If 6M Generic Programming and the STLKAddison-Wesley, 1999). 

&*15&Cf+®1r;frMM&rfi15*i. fi«t Austem C++*Smj¥W»2| CfeJE# 

&& Alex Stepanov «^W), Stepanov 

fS, Austem 

A 4$ - (Ruminations on C++>, i£W Stroustrup #1 Austem lftP5A4$> 2000 


4^6 C++ 
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1H il iX ifc tfr N N JA http://www.accu.org, £UM> V , 2000 
A^QijWife. C++fK] , tk^KRuminations on C++))- -^5-fH Stroustrup A Austem 

ftffc£c++W#3j3tg+^fcgfc, ¥®W'L'i 


i6-o mw* 

m, ^fw^AstA^m, 




mm a 

c++|§^t5 


tmo7-&&Ti$-mM^ttmR> &&&# c ++ @tw« 

C++»9^BJi#&, C ++ lf Kf *6ll#iW. 

m, 0T^Ti-T«isi-M. 

ftM'nlM. £M-, ffllfea I 

J®. #l|ft]: 

declaration- stmt : decl- specifiers [declarator [initializer] ] [ /declarator [initial i2erj ] . - . ? 

^7^—- declaration-stmt QiSj — P decl-specifiers, ft’&Js ffilSW 0 -t'sK^-'I'- 
declarator, declarator "57 Ui&ji — -/ f'n7i2:&\J initializer Mfs, — -t" 

A.1 

fflWMMSJW. £j*M0te£SJi: 

teftaftM&^WiSSmSftMglBT., mm, &H0.1.1*, 

int* p,q; 

£§io.i.2*, mm 

xtrmtfipw-. 

double ( *get_analysis_ptr { ) ) (const vector<Student_info>&) ; 
get_analysis„ptr 

$| , 7tl f I7§ fa fKf S ^ ^ ^ W ~ 'I'" const vector<Student_info>& — f* double 


c++-&&teH 
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int* p; 
int q; 


m 

/ / }C analysis_fp S£Xj£— ' f* const vector<Student_info>&^M 
//#»KS£t jglEl—'t double 

typedeE double { *analysis_fp) ( const vector<Student_info>&) ; 
analysis_fp get_analysis_ptr ( ) ; 

dec lara t i on- stmt: dec 1 -specifiers [declarator [initializer] ] [ , declarator [ init 
i a 1 i zer ] ] . . . ; 

declarator o 

i c++'fAW-t«?Sfi? 

WJUX> OT&.X.7— 1* 

-^iftdecl-specifier 

declarator PWtt, initializer). 

win. ft 

const char * const * const * cp; 

tp, %— const char, M 
(t§— fft) ^BJ#Ji*const*const*cpo 

ft § 10.1.2 

double (*get_analysis_ptr() ) (const vector<Student_info>&) ; 

double *— 'HISS!. 

ffU, (tkjftftdecl-specifiergP#-) Redouble, 

double 
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It*. A 


A. 1.1 

decl-secifier 


H^r' 1 -cr^ta^-i f i arc 


mv&& § a. 2 c++ t touis/. 


type-specifier: char I wchar_t f bool t short t int t long i signed 

unsigned I float I double I void I type-name i const I volatile 
type-name : class-name / enum-name \ typedif -name 

iPA const volatile 

&n const &wy#»£iBi£w-sa-. xwyf^ 

SP4J-W const fs®° 

storage-class-speci f iers : register l static I extern l mutable 

£^ig-6mn h register 

static 

&£KJfflR 0 

extern fit5£ifti8M*®£. STO****-^*. 

%nmmi 

mutable , -'t mutable tt&£jft£g|J 

other- dec 1 -sped fier : friend \ inline 1 virtual l typedef 

friend (nm&RftWX. § 12.3.2 *P § 13.4.2) 

inline 



C++t#-yr*BTr 
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virtual^#? (J6§ 13.2.0 

typedef (J*L§ 3.2.2) . 

a . i .2 pmm 

«- mt* ?im3S#a». »= 

int *x, f ( ) ; 

_fc®&fT®<3iG X [«| int MWJtth #1 f int SM&WS 

m« ^M^*xWfO^Tx^f WMi.fi! W^JM. 

declarator: [* [const] I &).. .direct-declarator 

direct-declarator: declartor-id ) [declarator) l 
direct-declarator (parmeter-declaration-list ) i 
direct -declarator [constant -expression] 

declarator-id °TtAJn hT’tS£ft®$: 

doclartor id: [nested-name-specif ier ] identifier 
nested-name** specifier : {class-or-namespace-name : : } . . . 

inH— ^ declarator-id direct-declarator, 

J&tfdecl-spedfierMWttJSt, 0#B, + : 

int n; 

n, fv D - dl — t declarator-id (^B g$=#iR) direct-declarator (MS 

Siib, 

5t, Slfrjtfk OtA friend as# static #) fflfct decl-specifier T WM. ^ 

Js^ajD^&^fSBJIf,, declarator-id, im& 

1. injfcDAW (Dl) W^. 3P4.fflDtt#Dlo 

2. JP*DAW*DlH#*coast DlW^S. “J§(rI T WJgft*” He# “»(Sl T 

WfD const. 

3. D MM Dl (parameter-declaration-list) f ‘‘^0 T^lSWHSItfc” 
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W* A 


ftlfT, parameter-declaration-list D ft# 

Dio 

4. $DmD^WDl[constant-expression]^B^, U^ffl 

SLAW constant-expression ) StcS. $8/5#! D ft# D1 . 

5. ®J5, &*^M=IWr&Dl iJsfflDffi 

#Dlo 

int *f C) ; 

TfOD JF^^»J*int^SS^*f O ^fWDAW*DlW^. S^Dllf ()» 

o to. inUDA^TDi 

( ) I5-& D1 i/[;S.*f, W D1 IftilMiJi— -f- direct-declarator 

£Ef£ direct-declarator). direct-declarator fftS: J&. Ifell’Jftl 

it* direct-declarator Hilt. D.RM*f O, '£EW*D1 

Jt+Dlftf O. 

aasma&fcrttDi &f o. “ftft T#i$!Mff-” “*&i«i 

int^M^»") () «§D. 

Silt. Scin^'SMDtSJtt,^ -s declarator-id. JtfK#£M-hWAWi*§. &— &. D1 

RfgJif. “i&lHlT#&£Ma#r “TO##fcb j&t§|- 

&3±W.h&?r*B*, D declarator-ido T[Il'S't'f S0 i3 

fcfO 


int *f ( ); 


int* p,q; 

^-^jej^MSp 50 /!??. *pffq. TtP^int^M^o 

®n, di* p , jummite t #&& “*&fa bd^^po Mti-bffi&s 

P®^P® P ‘‘fiifi int 

T0W»£iiit#SMto. ffiDSq. BxUM^&^P 

aj+K q > b int 

ftjg. itffefl]3fc#tfr-T § 10 . 1.2 tJlfiJfcj-'MSmttfcbP: 


double (*get_ana1ysis_ptr ( ) ) (const vector<Student_info>& ) ; 



C++i#‘ii£e> 1* 
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1. T: ^ double D; (*get_analysis_ptr()) (const vector<Student_info>&) 

2. T: * const vector<Student_info>&#lfe&tl'> ^ double 

D; ( *get_analysis_ptr() ) 

3. T; — ^/£®2 D: *get_analysis_ptr() 

4. T; — D: get_analysi$_ptr() 

5. T: — D; get_analysis_ptr 

SJslMf]#mSife. get_analysis^tr^— 

m\-- const vector<Scudent_info>&&tl#^^ : -ai&lH|{tW^M ^ double, 

const vecto^StudentJnfo&lK^P^TMST^fP^J § Si-S^ ~F « 


declarator : dcclarator-id (parameter-declaration-list) 



A.2 

|&7— 

(^jsEa^^s^Kir^EK)^)^ Miw&nu&i&fet (it 

it-, &W— 

A.2.1 m%L£M 

c ++ ^il^S«M#P'SW» 

A.2.1. 1 SIM 


short int 


int 


long int 
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W* A 


unsigned short int unsigned int unsigned long int 

short int short, long int long. iP^^E^M c f 3 'S'-T'lt - 

at, mn, short im 

%*mt#SaBTW#tt— ^-32767~f32767 ( + (2 ,5 -l» rfff long int ^MM^nT 

Wt?^-^^-2147483647~f 2147483647 (± (2 31 -1» #)&&. 

-"Hs# 

&S^£S«fcrtiL*Sl§l. W^ i efl]WrtlB3S^SCJi-#W. % 

2 - »n® 

&J£2>*8, 1610 32, 

«0+^7—t-DLimsize_tM^M. size_t^a 

<•&«§»&) wk-+. 

ccstddefe'J 3 o 

eaicgaj-^fiMMirfe-mNaiea^M.iiShrw^itkiJoi— 

&A. 

in*-- HMtuiOxgfcf oxjf&, tAtliltKi# 

AaBbCcDdEeFf 10 A “pSTfe{0a^”= MSAlMtlU 0 AAM 0 

x m% x, lap^Jist^— ^A®*iw#a. 01234567 a-th 

mm¥m.t&» 

^A^nrw^u, u uisR#iu, «ri aafUsminu^ 

# ul (unsigned long) lit. u, 

*n»<£W*'K 

ifflS-AillftiRW-' 

fEWSf njtfe*— A int ^MKSf. MiMtM-'h 

int ^awaamg®. *n***rfi&. 
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unsigned US- int, unsigned, long |0 unsigned long 
A.2.1.2 

SMI 

o wim* 

fi^SSMs ^MgS-KTO;! true ag# false. M-tfl;tM 

A.2.1.3 

(± (2 7 -i))» 

a*h ct+^fiEW-^fesw-*?^^. 

^-m^“WW W^S. wchar_t, 16 {£. 

wchar_t 

ftftJlM: C^)$P ‘a’ ¥ft) & 

^Wfchar^a, ^§ A.2.1.3 H-f%m. 

‘a’ +1 V, ‘a’ + 1 WI^W- 

mj, ‘3’ +i-£^7 *4’ c^aur^-^# 

f4). 
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?»$**! Min “Hello, world!”, 

¥W. const char*,, 

A.2.1.4 

«M££, m-^W^ 

aaMM “-m”~m, s»7&ftM 

• 2&WK* c##?#^*) CsfctW3l^), 

3IA (Mnm') Wira±-^flM^ (MfcT\" U£# "the \ "quotes V") 

o££77f$> WSSE«^ a *72rmH.. 

-ft?l#ffffiJn±-tS«4ti: minx ' ') 

fct@i&£M, A7W 

• cmo, tK¥« cm), mnm 

& (\V), JSiS-'N?# Ob), 03^1 (\r), &% (\f) (\a)o 

. mm 8ffl m tB W eW£ : M ft® «»* . 

#&¥W' M* n, '\x20'*n'U0'M 

32 20, 40) ft&SW?. £*7 

ascii a?? 'o itKiffli* c m 

fcWSEfttt*rO. 

A.2.2 gaStsSJ 

C+++WHft»^S, #»Jft float, double long doubled, 

MM (sE#ffi^) float double #SSWteAWfflMW# 

St, ffi double «A long double float 

£S$*M#M$'frA&#W4l C-htt^Uft), 5# double 3IMMI0 long double 3SS&MM 



C++i§-&60T7 
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float * doubled 

W£P*] . 

Mill- 

-3.1&-^3H£5£. m*«. 'hMWLU»W?iJKi?T^, 

5d f JElMMSfiS. ilimf ii e ^ E, tsm 

$|$P, 312E5 *0 31200000^1*1#^^, M 31200000 t 

n^~ 'Wf . 0.0012 nmigf^ 1.2E-3, 0.000012e+2 WJgiC 

^afSK^iETi double ^sw. floats, wt&m 

»*min±fB»f f/hI&; long double®, Ktjg&ttft^ffilra 

ilMiif L JagL 


A.2.3 

w®*, ftMMae#«mw#&»siaa. 

t sizeof «st. 

Win, £ MM 

He (JC,§ 10.1.3), X»iWitchi§^M*#& (JE§A.4), (J*!. 

§ A.2.5) 

a.2.4 mw&$& 

fc#W1#5£T. ^JSttt^Mlfil^eiSaWS, 

® (*£#£«) *SW»JSt. O&t-fcJR 

Hfi) ®W$#ft. 

*f5£tt&ft£7t-ftl#ft. M*#ftA#-^M® (Min, Char®) wn?f«- 
(Win, int®) Wfii &&&ft I t I filSTIUi&WM^. *®5J!J1 WtS. 

"t- char> signed char, unsigned char, short sR# unsigned short ®ll!fl1I$£ft 
'f' int unsigned int ^Mlft1I° 

§ A.2.5) 

M, f£int, unsigned int, long *0 unsigned long S bool 
ft* int®, W float double®. 
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Cftl*n. long HM) teft-'hSW'KtfSS! CfcliP, short 

£&#&»&T'2 n j5ft£JMS&. SiSS n 

Mis, 

i&Islfcpft&teStHK, SJUJJbJt. U/l:|IW(Hfe»lW««ll«SttlSM(l. *$$£&/& i 
MMS&J* o„ 

-t^OWti^S (JAL § A.2.3) 

^f B J— void*^Mo -' TTgfr 

SMWJ&th — 
dtfsM. 

»*3§S»&: #f^»RflIBJl*«S!{|. RrFI^ 

• imMW — 

• ^JEJ, $H^W— 'NSl'tffcJk unsigned long l&S. unsigned long #IS!o 

• i^flij, $q£^— 'MfefBStfl long int^USWE— •f'Ji unsigned 3SIH (QW&T unsigned 

unsigned long &ffiggMSftS 

&&!& unsigned long 2tS>. long int^M 

unsigned int^MWma. long int^SW: S»Jg#M3$S 

Wifk unsigned int* 

• ^jjpj, inmW-^#Mlongint^M. &&&%&& long int^M* 

• frJUJ. ^SffiSint 

3 $M. 

ftft — short %M&% char 


A.2.5 

enum enum- name { 

enumerator [ , enumerator ] 


9 9 * 
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enum-name type-name enum-name 

enum-name enumerator tB Btlft-M' 'MIL: 

enumerator : identifier ( =constlant-exprcssion] 

(ja§A.2.l) w, nmfc£#j±g (ML 

§ a. 2 . 3 ) 

A.2.6 mm 


iPKSB, 

• iiaKiEss «#-Kjese 0 

• (ja§A.2.4) 4»syfff5^w#»^aMK!:E, btffiM c ++ ftmmm 

§ 12.2 fa § 12.5) #Sgj?fS^W#»^MKlEE®jff. 


A .3 =fti£^ 


c++umj c 5 c t m*> c++*mnT i&uttWM (ml§ 

a. 3.1) wn#j. 

itjrftw-aut. ft# &&&&%& at ct&st£»fe#w > HiJe> 
c++rta^wa^«±Ki®»^. 

(ML § A.2.4). 
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W*. A 



x*f*L+Mlgy1'7L#o £&-' t'Sffio 

£ffc— tiltt. 

X ***+[» y . $n* X 

ilHMf. #ftjiargsftA#® (*]*>. 

£.{& x ini— , £fl£xMW${i{t. 

W*xW«tft. ±m-' HBtt. 

jS&-$. iraSx^jO. SKlI^igo 

S^. x4M*fc -tiS^SMf. 

Siiite *— tsi ze_t*Sttfi. 


*x 

&x 

-X 

!x 

~x 

++x 

—X 

sizeof(e) 


xfyj 

x->y 

x.y 

f C args) 

x++ 

x— 



C++*** If 
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sizeof(T) T size_t 

T(arg.s> tags T 

new T A-'f- T tfaSfiWiWUiMfc. 

new T (args) %- T 3S£*t#L#Ert##B urgs 

new T[n] n ^ T 

delete p S& p ft ft Mttft i M rt #SfS] . 

delete [ J p ffflt p gfffiftWftffigf 

x*y x-^yMSlR 


x/y x^yWI. MA *aW*&J££*to'lffl*i'Aja 0 15 

x%y x-((x-y)*y)« 



x&y 



*iy 

x&&y 


xlly 


x=y 

X op = x 


“*T. xWy'Jitffttf. 

aft x#y*gi£*aR. _ 

“A". xfDyt&Si*#*:. 

^ft^xfOySS^jJt, 

Hffft X fcltMotte*## y atfvfffo 

£ X y &fTTt-J*. 

ffiyM«£x. 

*-&&ttisjm. M+*= XO py, sas. ^ 
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S+iR A 


x?yl:y2 £n*x;*jH, JfflJ±fi6yl, ^5W^flRy2. 

yl»y2+KW-^ttTHr. 

yi # y2 i&3i*ra-3ISi{W*J4Sa#*l:. 
*H*yl#ly2#*£fll. 34&S1&& 

throw x JflfH x Ktfiy.S-'fi - 'MtiSo 


A.3.1 



c++rtiiw^siJ^Jt^apnrw«*«. bj throw is##, 
G&ttisMtt (? : is#??) £f&i!flS##«nm*fc 


jg^TK ^.3H#^f. Hi 
i . £§ 11.2.4 *80 E 


ifesfcjr*. w : 


class Number { 
publ ic : 

Number operator* * (int) { /* i^SSft */ } 
Number operator-- { int ) { /* (SSfcft */ } 

} ; 


**H istream S § B.2.5 


A.4 

®-T -^Wh. Si»IMK 

l£MflS37> ®ftlJ5Ifflx gotoSHiJ* break S^fO continue ig£)W4MT> 

Efi try throw i » 

if -so pTUum g * a-^^j ff wjr*.' 

bo&sm). 




C++i§-&*®1S 
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if @-6ji 

if (&#£££) tS^D 1 else ©^2 

else 'filuMfiffiK if ^H^EBE* 

while iS'S] 

fcttJfcfcttS&jS. Sn * * Jtat4ft.fi 1 ® ^] ; tt^MlirffiMisMi. M&&# 

do ©"fij while ( 

5t^tT©^swiS^#^ji^o mm\* 

for &3&30 ©*U 

^^AnftbKSltj— &*0*&4WS*O» 

switch (^j£^) ©"^J 

£&P*4tffla+. switch 


case values 

value (J£§A.2.3). Bft, 

def aul t : 

il*£ switch ©'nl^^RifelfiSi -^o 
ikfi-'t- switch ©fOWBtR, 

in£&WEKW&«, S^SfcfcfiJS^ default: $na$ft*r 

default: U®., fc^SUS-^ switch ^WT-fi^i^fi 1 . 

S^cas et^&M^&, 

iMW^*His»fiM»*o* -Riffl break 

W©'S]/n©tuij switch ©'Sjo 

S&tiS®©^#^^ while fiif, for . do ^fiSfSK# switch ©-6j» 


break; 
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continue; 't' for {fiEfiS'S] , while do tSE^’ta'njWT —'ht® 

goto M; 

try{ia"fi]}cdi:ch (#Sfc-l) {®hj-l} 

/catch (#ffc-2) {®-6]-2fJ ... 

catch 

catch -T-6j^#ISr-n 3SSEE, IP4 W&tsfi 1 ® catch * 

££S. 

catch -T^mw catch ( ... ) m&, 3P4i£T*U* 
catch 

iStry^fttJ*iSW^-1'try^o ftm&Witftl try &&£&. try 4fe. SAMS 

M^ih. 

throw *Ea#S)fc#fca#W&mX&:E£lMT8j try catch T 

fU„ catch 

mf try ^MiSWEBEffa catch T^J. igJfttJft&ik. 

ittfits- 



PftSjc B 




¥^f»w©^eu c++«*. %t>mw7-m$w 

-&*#. umm^^m std sextjjt* »**. mj&mmumm&mm> & 

^SiSSSt^BtfiJlJ-t: std::mT^^,#ffl using 3%ff] 

t*7atfi. mm> -H^ajaac&ftsiJKcout w«Wstd::coutw^ c 
t -XtW 

s 

c -^mk 

OS 

is - > M&Aift 

strm — t'^lAtlL^^—' t'^Ifij?! 

e — '!'&&&& Os®M) 

it 

B.1 SiA-Sltt 

istream ostream ^§> ifstream ofstream ^E'fff^T 
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mm 

#include<iostream> ° 


(cout) (cerr. clog) ostream 2tS 

SK^lfHT. *&HJSI cout fli clog WHitiSI 

cerr 

istream2$S>ttgu 

MBS$a?^F- ^is +«— Att&Jt, |*Aftia;Bg&SHK- > H*r& 
t 'S*— aje$&^&a 

i s .clear()ffifefr is -liltf JfcRtt*. 

y -^tgiM^SEewtea. JEtMMiiiiiios^. &m 

AUs (^S6flf) Sfc&c^ft, 

£®OTA®r)A5iuA 

«s*i3=aiftig. isy&s— 

unget 

(iterator) 

#include<dterator> ^A-fiJtB^LiS'f^^S^ 

istream_iterator<T> in(is); 

je in feX^-'M&Afctt#. IT is +mL T 

ostream_iterator<T> out(os, const char* sep=" "); 

js out oTyffl'E^^tn^ os T 3tS 

W. »iH^A7cfc)5$!um-A sep fl-Hft. SKiMtijlT, 

§ 10 - 2 ) 

xn-xk 

include <fstream> % — Slfto 


cout 

cerr 

clog 

cin 

m$n 

is»t 


os«t 

is.get(c) 

is.ungetQ 


% 
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ifstream is(cp); feXT is, XlP&mmm cp 

£K)3C#..t» ifstream S istream 

ofstream os(cp); os, cp ofstream 

ostream => 

#include<ios> 5t A7 streamsize 

os.width() 

os.width(n) i6®--" t* streamsize os ^ $0 

ifc#ttilP#Sisfc¥!iiffiW3SS±. . Oo 

os.precision() 

os.precision(n) iE® — 7 streamsize #|M&tlti[, os $P 

#include<lomanip> 7 ^1^ endl endl ©ft | J^ :: &<iosU'eani>4 3 ^^ o 

os«endl OS 

os«flush ®)0f A os 

os«setprecision(n) 

os«setw(n) A&J^'ffrT' os.precision(n)^B os.width(n)o 

strm.bad() strm M*3£“&Sfcffo6 : EE;fc3: 

strmxlearO £-7^&W»f£2jB$S strm, &MS strm 

ios::failure 

stnn.eofO j£®— 

strm.fail() &®-7^5£M£fllS, J83fe*^Jtf strm 

ft ft &£#*£ JBygM ffilo ASft . 

strm.good() &®-7^l£SEKHi. strm 

B.2 

vector » list, ^»3§map, 

stirnglfe. 
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5<nm-®W#MlJW®[i). vector. 

ft, ttB*]-te^#®ffifflIist?M». S^ list vector s£g 

B.2.1 j^eg^ggjifE 


string p . 

container<^r>::\tera.tor — contomcr<T>AI^WiSA^§^® • 

co«/a;> 2 er<T>::const_iterator — container<T>% S£ Eft i£ 


conwmer<T>::reverse_iterator 


conrarner<T>::const_reverse_iterator 
container< T>::size_type 


container <T>::value_type 

c.begin() 

c.endQ 


c consOterator c 

itt iterator^®, 


c.rbeginO 

c.rend() 


container< T> c; 
container<l> c2(c); 


c=c2 


c.size() 

c.emptyO 

c.clear() 


# ^ W const_reverse_iterator S flK # ^ c I? IS Eft 
reveraejterator#Sa. c 

MMc.size()W®*0„ 

£Xc2^i-«. c2 c WtSEftA 

'K c2 7 C*®S c tffiSTuSK-tM. 

Mc2»4 ] 9 ; J7U*-^JcW^(McM4 3 +9®W7U»). 

MScftJtjSfio 

c $S^7nI#)'M[ 0 

Me JUJ&IUKtt, 

c 3??#So c.erase(c.beginO,c.end())^Wt@l^fl^'f^fflo ^EiSffe 
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c void#?®. 


B.2.2 


BfeTi8^±ffi?liaiW*WW##IRf^lU^. string #£*gJIW*#* (^ vector *□ list 

confai'ner<T> c(n,t); ^Xc, c +'&'£ n I'tzM, ItTGlMiW ‘tSft. 
containers c(b,e); %.X c fcJ&fktM c b, e Mtft 


c.insert(it,t) 

c.insert(it,n,t) 

c.insert(it,b,e) £ c #31* it fftf&&-J&aiftffi3iA-- y h§T7uf? , c 

string 3SM*ffc. SP&£IMT^i£SfefE ( Dt#rrW£ 

iSftS&S^KM&ftO tU/5. C #33 CsJc# String 

*) WflfWifcfrafltefcSfr. &m, M7- vector m string. ft* it 

j£'W#}eiRifi'j7c***7n*^a. s— 

j&^nftAasfejsA t w— ism— ^iniSfiffiA^w 

jj-ft#. S§r.TOaMJtA8»JSA t M n MSfcl® void 

US. ®H#^MAa*S^#S&rtffiAb#effi > h$£f';#0r 

^/5iS0 void M. ^tb^eWf 


c.errase(it) 

c.erase(b,e) 


c.assign(b.,e) 

c.frontO 

c.back() 

c.push_back(t) 

c.pop_back() 


mn. c #33* it ?ifaW7C*. slc#ffl!ll^ C #33+[b,e)?gfflr*Jlft7t 

*. ^*MWWffll^MKE7c*Mj£ftl»^S!to ftJS c 

string c ^ 

S63i£tt3§o &M, inS%MHl!j57C*H c #33&tJ*7uM®. & 

b *3 e #S,c ®«SW 

i6Hi}S|fii c WStfTcItfi'J— 'HIM* ftS c M 

i£le]?g[nj c #*^7 CjRW— ft* c £— 'I^MSHUiS* 

fc t fcj-'hSffr&n A c &« W*S, c #3363 l . 

iE® void %&£} o 

^c#33*ifll&*7Cll. jfe0void^®o ft*c*-+£#«, 
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inserter(c.it) MU!— lit ft £ it c ##SA 

fr^7C^o ^Si!t : S<ilerator> c f 5 ®^JiC 0 

back_inserter(c) M0— wHsiaftifllffl c.push.back fi§$S[|n] c ^^£K) 

i£iSiS[£<iterator>4 5 3&£.X.» 


B.2.3 KftflMJ5§§§}ifE 

c[n] -^®|JacM+®n^7c3fKl?lffl. «»«7G*£3f$0^ 


ft%. vector ft string #£;?*& W&. 

c.pushjront(t) £ c Mi&i&ifcJtA t M— 'hJtfftc 1.S0 void 

■IS. string ft vector 

c.pop_front() ffll^ c M[°lvoid^§!L c H— 

front_inserter(c) M0— 1itiilMtt3£, flTWaiiiiffl c.pushjront c IS® 

Alfr 6^76^0 igiigfc£<iterator> 4 ] 3 &®.X.<> 


B.2.4 


; Ci3 


B.2.1 yymw-jsflfijssts^^. 

container<T>::key_type K #S£!«®ft V ^ 76 * . 

value_type V, M;1 paircconst K,V>° 

container<T> c(cmp); JC c cmp 

WtcSSS#. 

container c(b,e, cmp); }C c hIX^I — i':Al££3=??r!. b e c 

£«i cmp **J^3§* K)7C*Sf^o 
c.insert(b,e) fn] c WtltJiAM'ftS bfte tfT map $«, 


c.erase(it) 

c.crase(b,e) 

c.erase(k) 

c.find(k) 


^c##*«|SMtatt»fcfiW7G*. M 0 void^So 
>y.c#»'t , »iisj?[b,e)ifiartW7c*<. MUivoidma. 
AkcwstiiRSf^fwim^kflfiTc*. aieiifissEWTcit^®. 
Minima k jns^#^a#W7nj 


T^SiSciilsI c.endQ« 


4S**-JL 
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B. 2.5 mrtm 

m&. &tt^ffl*wra&s+W7cfs. 

• siai&ttS: «^a-^7c*«S!i#» 

AM. $\ta: ostream-iterator H;!;— 

'Mittimus. a»copya«3i^M 

•iftAaftlS: SWl-tTC*. £f?i£ST 

#J$P: istream-iterator 2§£ 

— copy 

• jEi^aftS: 

am. Rruiffl^aft^^tt'^iir-^a^sffiisiWTc*, MWtKfcsafiSTG* 

Jftfrttfcifc&lfc^ifcft. MIX: replace 

^nJIUItraBR^ii— A-7C*. WM: list^mapl^jl^^fitiaw. 'EM rcvene 
vector, string^ C++ sort B»SMmiS6#lttfN& 

ostreamjterator ft 

ffWwa^sNPijfTffiWift^s 

++P 

p++ .ifcp!&|S|#«*WT-A7C*. *&JgttJpftfc-^£<ti&lH| ! P++Sftii® P 

ftA-AM-AS#* 

* p pffmisifttiTc*. OT-A«ut±iara. * P m 

iL p 3fit^«lAi&ft*. *P nry. 

*p p #iiafcj£*+W 
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p ==p2 inSp^Tp2StM-^St® ! 

p!= p 2 P ^m-r P 2 

p->x fflfrT (*p) -x 

-p 

p- P gilt-, --P £^J&*t-J5&ts!§T 

Wp»£I; p-jSIelpWIHfiW-^fifro 

m TT.3C: 

p+n Mn>=0, W^gSJt-^mglp^fffiTUlESHIBn^TClEWWIS. 

$pWffi7C*jg®^W4>^n-1^7C*, «n<0, 

p ^»7D#^irffi* n ^TcjRwsf^a. m¥ p+n ffirntn 

n+p fKffp+nftf^. 

p-n ^?'tft'Tp+ (-n) £H£ 0 

p 2-p KW^p2-^p^[g|wi-7-§l§ c t ] 6 < i7cmKiat^-W^» $nmp2>=p, M 4 

ptrdiff_t C iAL § 10.1.4). 

p[n] (p+n). 

p<p2 to£p25p2 3Pfcfora-#S + W7D*. XRpfgfottTtniEplfgfalfiTzmZ 

mi, &mpftp2*£Sfai3-W»*M7G 

p<=p2 ^1)VT (p<p2) II (p==p2). 

p>p2 p2<p. 

p>=p2 p2<=p. 

B.2.6 |q)B (vector) 

|SJ* (vector) 

NfcttS. ITIMliK'A^llW# ( JAL § B.2.1) (JftSB.2.2) & 

ft, 

#include<vector> P S MT vector 
v.reserve(n) % v Ktr^SErt#, {£ v 

;fcva*r4HEft#. ffi^wrUt^Tn^TDif. 


v.resize(n) 





^htfcg^ws-'h, 

turn*®®*, w&mm no 9.5). 


B.2.7 mm. (list) 


m& (list) mttmmmTtm®, rnmmmmm, #8.ntt 

( -g vector ^17 |r] , vector 1^7 

M § B.2.1 ft § B.2.2) \2lft, list^^^TifiWJSI^: 

#include<list> 7 list 

l.splice(it,12) 3C 12 1 4 it f&|Rjftfl7C*lfoffi, M* 12 79<]& 

*tc*. 

*£j£f§. UizeO^f 1 ft 12 fifcfc'Ktfl. MSfKl 12 0» 

&&W3iM void #JMo 


l.splice(it,12,it2) 

l.splice(it,12,b,e) 


l.remove(t) 

l.remove_if(p) 

Lsort(cmp) 

l.sort() 


7E 1 4^ it 12 4 it2 SR#[b,e) 

fcjg&12 it2gFfJ&|6jW7C 

iEiH void |§M. 

/k i t tm , be#»ii$0tW4 p jcwtc#. 

j^isl void *M. 

m<> cmp **T 

Ttmmmm* 


B.2.8 (string) 

suing 

m string cb§ B.2.1 

jfP§B.2.2), ( JAL § B.3) string 

#include<string> string 

string s(cp); JC s ,7^-® string 3S*tfc. cp 

os«s JCs4®^»tHiiJos4. J&0-^lR]OS®?ifflo 

>a is s 7. asts4n#tfjrt#» sm— 'H bgi « w 


1S»S 
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getline(is,s) 


s+=s2 

s+s2 

s relop s2 


s.substr(n,n2) 


s.c_str() 


s.data() 

$.copy(cp,n) 


fr ft > um'i s + , 

#U® -"HBlnlsMgiffl. 

U®-^ s s2 

string 

<, <^ >^ >=> ==m=* 

$ * S n -t?f 

ftW n2 M n>s.size(), 2»£i£®ftMfr;fc*J*J£X. & 

Sn+n2 fcfc sJttfcM s.sizeO^A. U4lftjilelE& s ttSL+M. n -^ftiij 

nr. 

^ c _str aftmto, 

m. s * g* n & c P $ i&j 

m^a^w^-±®o 


B.2.9 ft (pair) 


pair<K,V>HSffl3fcSHaa-^ K V pair<K,V>^3:}f 


UlT&ffc: 

#include<utility> 
x.first 
x. second 

pair<K,V> x(k,v); 


pair 

x ft) pair W0— ^7cff. 

ii^S-^KUSMWMkfl-^vUSa 

GUfSvM. my xTirst^WK^S, Mx.secondAWV®, i£ 

M— tff^pair<K,V>KI^#, 30tt|lMk»vSt7n|t. £tt 

kfnv 


makeup air(k,v) 
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B.2.10 @ (map) 

map pair 

(£, H) X*. S>hX5K&ftfflM7G*. ffl+JiifcMiS'K*. n+ map 
const Sift, 

wibim, KTiiiawiiKWfMft (je§b.2.d 

(ja§B.2.4) wh m&nwrmkfa 

#include<map> ^00 map|JIS^i^£Kjil'f^» 

map<K,V,P> m(cmp); JG m — 'HsfffftfSIil. constK#!® 

V #SSW®. £®&»®JiAffl + W3t&ffl P 
cmp j&JItffclfc&lffTG*. 

m[k] t-m +ttl k^^lfi^TcKW— m 

$7G*. 3P^»^|6)m4 I }iA-^i[l0^tt.^V»^ 

7CH (iE § 9.5)o SA^isJtm[k]WBt|g|Rr&6#fi6Sttl*$m 

m.insert(make_pair(k,v)) 4mtf k WfiflAvI. &a^£f£ k 

pair<map<K,V>: :iterator, bool>^§IS£Kl^» — t’TCiS 

make_pak®*fc£$-1'pair<K,V>*t. insert 

pair<const K,v>^®fft*h 

m.find(k) ig 0 — -^hJ&lRj St k ° - 

3P^iS®MlH]m.end0o 

•it £ it iRi paircconst K,V>X* , S^S 

Hlft- it->first^», const K«. 
Mit->secondft3R«X5rfittt®. MV®, 

b. 3 ita? 

i£*. »^« + ^W^lR)^pair<constK,V> 

W i£tt* - ft »J£R*3M#51 <N& . 

tg*. m-^7U*^#^JW*7C*SffiW-^7n*. gteWJTft 
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#&<algorithm> AX# r t 1 S- X » 

#include<algorithm> = 

accumulate(b,e,t) 

accumulate(b,e,t,f) ^E<aumeric>^c5;#4 ] ^X» obj, 

5 t 3Ct^[b,e)martW«i > H«rAj£ft* it, 

itlf obj=obj+* it obj=f(obj, *it), A'ftSfrSP— ' 

accumulate obj t*£#. 

ft*, E^+nJf&ig'MSS, accumulate mmsM-ftM 

Mutest# mix, ameiffl 

accumulate $. 

binary_search(b,e,t) Wit- t E^M y MElR]^'f^l§ 

b|DeMM0Jt. 

copy(b,e,d) b ft e + 

equal(b,e,b2) 

equal(b,e,b2,p) j6D3->Nftr&£$!Mfi, , M— t 

b $i e %■%■, b2 atiR] 

««isw®^p» Myffl==AS#o 
fill(b,e,t) JefiHrAi£«#bflie^mMm»®«*t. MleNoidsHM. 

find(b,e,t) 

fmd_if(b,e,p) + 

SfeWiS), 

jtikfefeM&Wi e, 
lexicographical_compare(b,e,b2,e2) 
lexicographical_compare(b,e,b2,e2,p) 

[b2, f 2) # 

£wjm p> insaiR^aw 

p &&, Mf 8 <%MftMfrtk&. inn-^yuji^-wyu 
1irm-W#. wny. 

b, e, b2 m e2 
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max(tl,t2) 

min(tl,t2) 

max_element(b,e) 

min_element(b,e) 

partition(b,e,p) 
stable_partition(b ,c ,p) 


remove(b,e,t) 

remove_if(b > e,p) 


remo v e_copy (b,e ,d,t) 
remove_copy_if(b,e,d,p) 


replace(b,e,tl,t2) 

replace_copy(b,e,d,tl,t2) 


reverse(b,e) 
re verse_copy(b,e,d ) 


ig® ti t2 (itfimM) Otf 

t- mi* mm wan*, a m a 


rn . inM 

p KUig® e, stable_partition iaSfc-fjgMnf! 

^t^ERWTc*. P 

Wig) W7C*M^»ff?!l?FJ&jEfcttyiJ. 

mWT remove SlfcW^tfe. t ^ERWtc*. iR 

cinmafttJ&Wp Wtc*, 

d mini M g «^4> . iRl g «»7C|S 

iM«$ g **«£*£* WST®H a 

*sMtc*. b ft e Hite. 

t2 w®. &® void mi. a 

^ ti M7 c*j§. ®»^W7c*fifty5!i*«»aii£ft#dmiBiww 

^i6®void^S. B— 
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search(b,e,b2,e2) 

search(b,e,b2,e2,p) 


transf orm(b ,e , d, f) 
transform(b,e,b2,d>f) 


sort(b,e) 

sort(b,e,p) 

stabte_sort(b,e) 

stabk_sort(b,e,p) 


unique(b,e) 

unique(b,e,p) 


e2 wa&mmfam ^EKMi^yf 7 g**wie 

ft, ^»! m*=%&ftmr\m.. 


inmaa&^r ts# b2 #&, f * 

iiffl transform f 33ft, f 3»& SaTA&ftSb W 

e#£wmyy+W7G#*#». m&t 

m transform f 

transform 

J&®-^7c*Wi£ttS. njLU^T 

£j£W##]*W7g*. &*, SS--flSt, d»IWb^ 

#b2, 3iWfs#syw^m^?y»«aftis*w»A^?y- 


p stabie_sort 

W^0?yta«)J|-^7n*tt»SyWSSWj&»tt o 

M®e). M3»‘HI{tl;p#*t, mm 

nm a#* A&ft# b m e m . 

d ®M0 do $3$ 

flSSdfitftB^m^A. Br^STStli±*W7C#. MM 
a«tp#», HUM p S»J«i= =%&ftft 

mm. 


unique_copy(b,e,d.p) 


